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ABSTRACT 
 
Using data from the Iowa Department of Education (IDE), Iowa Workforce 
Development (IWD), and the National Student Clearinghouse (NSC), this study 
investigated the relationship between student characteristics such as gender, 
race/ethnicity, program of study and degree completion and earnings outcomes for 
students enrolled in career and technical education (CTE) programs within the 
business, information technology (IT), and marketing career clusters in community 
college in the state of Iowa in order to determine which variables lead to improved 
earnings for these students. The sample consisted of students who enrolled in 
programs in these three CTE programs in fiscal year 2002 and not found to be 
enrolled in the following fiscal year in any postsecondary institution identified by the 
National Student Clearinghouse data file. Postcollege earnings of all those in the 
sample who worked all four quarters of fiscal years 2003 through 2007 were 
included in the analysis. The study employed analysis of variance and sequential 
multiple regression analysis to consider the variables influencing postcollege 
earnings of Iowa community college students in fiscal year 2007 and change in 
earnings between 2003 and 2007. While much has been written about postcollege 
earnings of community college students (Bailey, Kienzl, & Marcotte, 2004; Grubb, 
2002a, 2002b; Sanchez, Laanan & Wiseley, 1999), little is known about the 
relationship between background characteristics and postcollege earnings at the 
program level. 
The study found that gender has the strongest influence on earnings for all 
three of the career clusters, with women earning less in all three. However, this 
plays out differently between the three clusters. Women who complete degrees in 
business and marketing earn less even than men who enroll in these programs 
 xi
without completing degrees. However, women who complete associate degrees in 
IT have an increase in earnings that is higher than that of men and have fifth year 
earnings that approach those of men. 
The study also found that older students have statistically significantly higher 
wages and smaller change in wages; Pell recipients have statistically significantly 
lower wages, but statistically significantly higher increase in wages for those in 
business. Completion of associate degrees had a positive influence on earnings for 
marketing and IT, but did not have a significant impact on earnings for the business 
cluster. Within the business cluster, those who majored in Business Administration 
Management had statistically significantly higher 2007 wages, while those in 
Administrative Assisting had statistically significantly lower wages. 
The results of the study go beyond previous research by considering the 
predictors of earnings at the program and program cluster level. The results of the 
study will be useful for administrators and policymakers in making decisions about 
the effectiveness of programs and may also be useful in assisting students and 
advisors in making decisions about programs of study and even whether they will 
complete a degree.
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CHAPTER 1. INTRODUCTION 
 
Despite continuing advances in technology and job losses caused by foreign 
competition, Iowans will have plenty of work in the future. However, preparing for the 
workplace of 2014 and beyond will require more than simply knowing what to expect. 
Individuals will have to act on that knowledge by obtaining the education and skills 
that are necessary to perform the jobs of the future. Most of the jobs that are 
currently part of Iowa’s economy will still exist, but they will have new aspects and 
require expanded skills. 
(Iowa Workforce Development, 2007, p. 30) 
 
Whether our economy is to be labeled a service economy, a knowledge 
economy, an information economy, a post-industrial economy, or something else, it 
is clear that the Iowa economy, like that of much of the United States, is in the midst 
of a change. Newspaper reports tell the story of manufacturing, which has been a 
secure industry in the past in Iowa but now faces downsizing and plant closings, as 
in the case of the highly publicized plant closings of former Forbes 500 companies 
such as the Maytag plant in Newton (Ryberg, 2007) and the recent closing of a Pella 
window plant in Story City (Eller, 2008a). Such closings have forced many Iowans to 
seek retraining for other jobs. Meanwhile, expansions are taking place in other 
sectors of the economy, such as the fields of finance and information technology, as 
seen in the expansion of Wells Fargo in West Des Moines (Dinnen, 2006) and the 
recent decision of global corporations, such as Microsoft (Eller, 2008b) and Google 
(Lavigne, 2007) to build data centers in the state. 
According to the Iowa Workforce Development (IWD), while manufacturing 
and farm-related work will continue to remain strong in Iowa, the growth areas in the 
next ten years will be in service related fields and in professional fields (Iowa 
Workforce Development, 2007). In addition, the IWD (2007) indicates that 54% of all 
jobs in the state require at least some postsecondary education. Many of the 
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growing jobs in the state are in fields such as information technology (IT), marketing, 
finance, and management (Iowa Workforce Development, 2006). 
This shift toward a new economy in the state of Iowa is consistent with 
national trends. According to Carnevale (2008) the share of jobs that are considered 
office jobs consisted of 30% of all jobs in 1973, while today they make up 40% of all 
jobs. Also, in 1973, only 38% of office workers had at least some college education, 
while today 69% have at least some college education. In the same time period, 
technology jobs have doubled from 4% to 8% of all jobs, and the percentage of 
these workers who have had some college education has risen from 63% to 86%. 
Finally, marketing and retail jobs have held a steady share of all jobs in the same 
period of time. The increased need for higher levels of education for many of these 
growing jobs has led to labels such as the knowledge economy and the information 
economy. 
In addition, the state of Iowa faces a shortage of workers. According to labor 
statistics published in the New York Times, Iowa will face a worker shortage of up to 
198,000 workers by the year 2014 (Leland, 2008). While such numbers may be 
questioned, the trends are clear. Iowa’s workforce is projected to decline by roughly 
200,000 workers between now and 2030 as baby boomers retire and fewer young 
workers step in to fill the gaps, while at the same time adding 204,800 new jobs 
between 2004 and 2014 (Iowa Workforce Development, 2008a). 
Career and technical education (CTE) in community colleges in Iowa will play 
an important role in training individuals to fill the labor gap and providing 
opportunities for individuals to succeed in a workforce that requires advanced skills 
and knowledge.  
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Problem 
Within the context of Iowa’s economy, community colleges play an important 
role in educating and preparing individuals for successful participation in the 
workforce. However, community college leaders must demonstrate to legislators and 
other external stakeholders the role that community colleges play in workforce 
training and economic development. 
One of the recommendations of a report in the state of Iowa was to improve 
accountability and measures of success in order to improve the workforce for the 
state. The authors encouraged making “strategic state investments with the best 
possible information while providing a unifying set of measures that are 
understandable to all stakeholders in the system and guaranteeing accountability for 
investments that are made” (Iowa Works Campaign, 2006, p. 2). Such measures, 
they argue, should be based on reliable, timely, and relevant information. 
Federal legislation, such as the Perkins Act of 2006, compels community 
colleges (as well as other sectors of higher education) to document student success 
in order to continue to receive federal funding for CTE (Perkins Act, 2006). However, 
it is not always clear how best to operationalize or measure “success.” One common 
way is via post-completion employment and earnings outcomes. In the state of Iowa, 
the Iowa Department of Education (IDE) is currently directing efforts to develop 
measures of employment and earnings outcomes for the community college system 
in the state. 
 For many people, it is no longer realistic to complete education and then 
continue into a career without pursuing further education at some later time. 
However, transitions between school and work are often fraught with difficulty. When 
traditional-aged students leave postsecondary education, they may spend the first 
few years moving from job to job before they find a job that they choose to stay with 
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for a long period of time. This period of “floundering” (Stern, Finkelstein, Stone, 
Latting, & Dornsife, 1995) can lead to anxiety for individuals and inefficiency for 
employers who must continually retrain employees (Person & Rosenbaum, 2006; 
Rosenbaum, 2001). With a worker shortage coming soon in the state of Iowa, it is 
important for both employers and students or potential employees that the linkages 
between CTE and the workforce be strengthened, particularly for high growth areas 
of the knowledge economy such as information technology, finance, and business. 
Thus, studying the outcomes of career and technical education is important to 
assist students in making informed decisions regarding career choices and to 
provide education programs with information to help them improve programs to 
make them as responsive as possible to the changing workforce. 
 
Significance 
 This study focuses on the earnings outcomes of three career clusters—
business, information technology, and marketing—in the state of Iowa. While much 
has been written about postcollege earnings of community college students (Bailey, 
Kienzl, & Marcotte, 2004; Grubb, 2002a, 2002b; Sanchez, Laanan & Wiseley, 1999), 
little is known about the relationship between background characteristics and 
postcollege earnings at the program level. If studying programs in these career 
clusters does not lead to successful employment outcomes in themselves, 
particularly for those who complete degrees in these programs, students, advisors, 
and community college policymakers should be made aware of these limitations so 
that changes can be made to better align the programs with career opportunities or 
transfer opportunities that assist individuals in becoming better prepared to face the 
realities of the workforce. Also, if students are choosing low-wage rather than high-
wage majors within these clusters, they should be informed of this so that, with their 
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advisors’ assistance, they may make informed decisions and enter their chosen 
major with their eyes open to future earnings expectations. 
 A second reason why this type of research is important comes from the 
perspective of community college administrators and stakeholders. In the first 
decade of the twenty-first century, states are facing a fiscal crisis and are searching 
for ways to cut budgets. As a result, occupational programs, which can be costly, 
can be easy targets for cuts in funding (Alfonso, Bailey, & Scott, 2005). Therefore, 
demonstrating the success and economic return of specific occupational programs is 
of great interest to legislators and educators alike. 
Often, as in the case of the Federal Perkins Act (Perkins, 2006), this need for 
demonstration of outcomes is mandatory rather than voluntary. The Perkins Act has 
been the primary source of federal funding for career and technical education in the 
United States at both secondary and postsecondary levels since the early 1990s. 
The legislation requires states to develop and report on performance indicators 
related to outcomes such as degree completion, skill attainment, and employment 
(ACTE, 2006). States that fail to meet performance levels may ultimately lose 
funding. One of the areas that states must measure and document is ‘‘placement or 
retention in employment, including placement in high skill, high wage, or high 
demand occupations or professions” (Perkins, 2006, p. 15). This current study will 
have implications for the refinement and development of these measures for the 
state of Iowa. 
For many individuals in the “neglected majority,” career and technical 
education (CTE) is the exit point leading to economic and academic advancement—
not only preparing for a job, but getting a better life through a career or a career 
pathway to the next level of education (Hughes & Karp, 2006). Community colleges 
continue to serve as the primary agent of CTE education that leads to successful 
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employment outcomes for many adults (Jacobs & Grubb, 2002). For many students, 
the community college is the only feasible option for postsecondary education 
because of financial or geographic limitation (Cohen & Brawer, 2003). Community 
colleges provide open access to college for a diverse population of students and are 
thus a crucial link to improving outcomes for a large number of individuals. 
The current study builds upon earlier work in the state of Iowa (Laanan, 
Starobin, Compton, Eggleston, Duree, & Friedel, 2007) which investigated the 
postcollege earnings of community college leavers and completers statewide. This 
work, which is currently in progress, was funded by the Iowa Department of 
Education (IDE). The previous work has conducted descriptive analyses on these 
data and studied postcollege earnings by career cluster. However, that research has 
not analyzed earnings within career clusters (groupings of programs to be discussed 
further in later sections of this study). The current study adds to this research by 
exploring the postcollege earning within three specific career clusters, business, 
information technology (IT), and marketing, and by including inferential statistical 
methods to further understand the relationships between postcollege earnings, 
student background characteristics, and degree completion. In addition, this study 
explores five years of earnings data, whereas many studies in the past have focused 
on earnings data three years after departure from the community college. These 
three programs were chosen because of their perceived relationship to the so-called 
knowledge economy, and it is hoped that gaining a better understanding of the 
outcomes for these programs may provide insight into the role of community 
colleges in preparing individuals to participate in the knowledge economy. 
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Purpose 
The purpose of this study is to investigate the relationship between student 
characteristics such as gender, race/ethnicity and program of study and earnings 
outcomes for students enrolled in community college CTE programs in business, 
information technology, and marketing in the state of Iowa in order to determine 
which variables lead to improved earnings in 2007 (five years after their departure 
form the community college), and which variables lead to a higher increase in 
earnings between 2003 and 2007. In addition to descriptive statistics, this study uses 
analysis of variance (ANOVA) and sequential regression analyses to identify the 
variables influencing postcollege earnings of community college students in order to 
increase the understanding of the relationship between student characteristics and 
economic outcomes of educational credentials. 
 
Research Questions 
The following research questions guided this study: 
 What are the degree completion rates and background characteristics of 
business, IT, and marketing students at Iowa community colleges who 
completed degrees or left without completing degrees in 2002? 
 What are the median earnings of business, IT, and marketing students at 
Iowa community colleges who completed degrees or left without completing 
degrees in 2002? 
 What are the differences in mean earnings in 2007 between groups of 
students based on gender, race/ethnicity, and degree completion for each of 
the three career clusters? 
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 What are the differences in mean change in earning from 2003 to 2007 
between groups of students based on gender, race/ethnicity, and degree 
completion for each of the three career clusters? 
 How do student characteristics such as gender, race/ethnicity, economic 
status, age, degree completion, community college size, and student’s 
intention for enrolling predict 2007 earnings for business, IT, and marketing 
program participants? 
 How do student characteristics such as gender, race/ethnicity, economic 
status, age, degree completion, community college size, and student’s 
intention for enrolling predict change in earnings from 2003 to 2007 for 
business, IT, and marketing program participants? 
 
Theoretical Framework 
Two frameworks are used in this study. The first theoretical framework for this 
study, which is frequently called upon in this type of research, is human capital 
theory. This theory posits that society and individuals derive economic and social 
benefit from investments in improving the lives of individuals within the society 
(Becker, 1993; Sweetland, 1996). In particular, community colleges play an 
important role in developing human capital (Laanan, Hardy, & Katsinas, 2006) given 
their close links to their local labor markets and their focus on preparing students for 
the world of work. 
However, human capital theory must be tempered and balanced with 
competing theories to avoid what Grubb and Lazerson (2004) refer to as the “naïve 
human capital” view—the belief that education leads to better outcomes in all 
circumstances and for all individuals. To offer balance to the human capital 
framework, the sociological contradiction theory (described by Brint, 2003) was 
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drawn upon to make sense of the apparent contradictions of the community college. 
The sociological contradiction theory affirms the human capital development role of 
community colleges and the educational opportunity that community colleges 
provide, often to those who have no other way of accessing higher education. 
However, social contradiction theory also acknowledges that community colleges 
have room for improvement in serving students—not all programs lead to better 
wages and not all students benefit from the teaching they receive from the 
community college. It is my belief that acknowledging the room for improvement of 
the community college need not undercut the successes of the community college in 
providing access to education and personal and financial betterment through human 
capital development. The theoretical framework for this study will be further 
described in chapter 2. 
 
Definition of Terms 
Associate Degree—Associate degrees include Associate of Arts, Associate of 
Science, Associate of Applied Arts, Associate of Applied Science, and Associate of 
General Studies. These programs require the completion of between 60 and 84 
credit hours of coursework (Iowa Department of Education, 2008). 
Business Career Cluster—The group of Iowa community college CTE 
program majors that include programs related to business, finance, and 
office/clerical related fields of study (See Appendix D for a complete list of majors in 
this cluster). The full name of this cluster is Business, Management and 
Administration. The career cluster groupings are defined by the Iowa Department of 
Education, Division of Community Colleges and Workforce Preparation. 
Career and Technical Education (CTE)—This term is used interchangeably 
with vocational education or occupational education. Career and technical education 
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(CTE) is typically the preferred term to refer to programs that prepare students for 
specific occupations at the pre-baccalaureate levels (associate degree, certificate or 
diploma programs). As transfer outcomes for CTE are becoming a higher priority, 
programs at the baccalaureate level are also increasingly being recognized as CTE 
programs (NCES, 2008a). The Association for Career and Technical Education 
defines CTE in this way: 
Career and technical education prepares both youth and adults for a wide 
range of careers. These careers may require varying levels of education – 
from high school and postsecondary certificates to two- and four-year college 
degrees. Career and technical education is offered in middle schools, high 
schools, community and technical colleges and other postsecondary 
institutions (ACTE, 2008). 
Career Clusters—A framework for grouping educational programs into sixteen 
clusters for the purpose of integrating academic and occupational skills and 
providing pathways to and through higher education within broad educational 
groupings. The system was originally designed and implemented by the National 
Association of State Directors of Career and Technical Education Consortium 
(NASDCTEC) (Ruffing, 2006). The sixteen clusters are: Agriculture and Natural 
Resources; Construction; Manufacturing; Logistics, Transportation, and Distribution 
Services; Information Technology Services; Wholesale/Retail Sales and Services; 
Financial Services; Hospitality and Tourism; Business and Administrative Services; 
Health Services; Human Services; Arts and Communications Services; Legal and 
Protective Services; Scientific, Engineering, and Technical Services; Education and 
Training Services; and Public Administration/Government Services (States’ Career 
Clusters, 2008). The Iowa Department of Education Division of Community Colleges 
and Workforce Preparation has classified all of the Iowa community college 
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programs to fit into these 16 career clusters (see Appendix D for a list of programs in 
the business, IT, and marketing clusters). 
Certificate—An award for completion of a CTE program curriculum “other 
than one that intended for a diploma or a degree.” These programs are no more than 
47 semester credits and do not require a general education component (Iowa 
Department of Education, 2008). 
Classification of Instructional Programs (CIP)—A numbering system which 
classifies all academic and CTE programs by type. The CIP numbers are used for 
reporting the Integrated Postsecondary Educational Data System (IPEDS) (NCES, 
2008b). 
Completers—Students who complete a community college credential—either 
an associate degree, a certificate, or a diploma. 
Diploma—An award for completion of a CTE program that includes at least 15 
credits of coursework and is no less than 12 weeks in length (Iowa Department of 
Education, 2008) 
Economically Disadvantaged—For the purpose of this study, economically 
disadvantaged individuals are defined as those who have received a Pell grant 
during the 2002 academic year. 
Information Technology Career Cluster—The group of Iowa community 
college CTE program majors that include programs related to computer technology, 
programming, and repair (See Appendix D for a complete list of majors in this 
cluster). The career cluster groupings are defined by the Iowa Department of 
Education, Division of Community Colleges and Workforce Preparation. 
Leavers—Students who leave the community college after accumulating 
some credits, but prior to completing a degree, certificate, or diploma. For the 
 
 
12
purpose of this study, leavers include any individual who enrolled in a community 
college in 2002 and left without completing a credential. 
Marketing Career Cluster—The group of Iowa community college CTE 
program majors that include programs related to marketing and retail (See Appendix 
D for a complete list of majors in this cluster). The complete name of this cluster is 
Marketing, Sales and Services. The career cluster groupings are defined by the Iowa 
Department of Education, Division of Community Colleges and Workforce 
Preparation. 
Occupational Students—This is operationally defined as students who are 
enrolled in community college programs other than liberal arts or general studies, as 
classified by the CIP number. 
Postcollege earnings—The annual income of an individual as collected by the 
Iowa Workforce Development. For this study, this refers to sum of earnings from all 
employers for all four quarters of a given year. 
Student Intent—the intended goal of the student for enrolling in the program 
(Iowa Department of Education, 2008). The student’s most recent goal is reported 
(at the time that the student most recently filled out an application at an Iowa 
community college). Possible responses are: 
 
1 = Transfer to another college/university  
2 = Prepare to enter job market  
3 = Explore courses to decide on career  
4 = Self-improvement/Improve basic skills  
5 = Take courses for personal interest  
6 = Improve skills for present job  
7 = Prepare to change careers  
8 = Meet certification/Licensure requirements  
9 = Undecided/Unknown/Other  
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Unemployment Insurance (UI) Wage Data—Data collected by the Iowa 
Workforce Development which contains information about the wages of individuals 
for all employers and for each quarter of employment; the source of postcollege 
earnings data used in this study. 
 
Summary 
This study attempts to build upon prior research in order to add to the 
knowledge of postcollege earnings of community college CTE students in three 
particular areas—business, IT, and marketing programs. 
Chapter 2 provides an outline of related research on postcollege earnings. It 
begins with a discussion of the characteristics of occupational students in community 
colleges, focusing in particular on business, IT, and marketing programs, then 
outlines what is known about postcollege earnings for different types of students, 
programs and levels of degree completion, and concludes by explaining the 
theoretical perspectives used in this study. 
Chapter 3 presents the methodology and methods used in designing and 
conducting the study, including the methodological approach, data sources, and 
data analysis procedures. Descriptive statistics and multivariate statistics, including 
four-way ANOVA and sequential multiple regression analyses, were used to 
examine the variables impacting postcollege earnings of Iowa community college 
students in business, IT and marketing programs. 
Chapter 4 describes the results of the analysis, attempting to address each of 
the research questions and provide interpretations of the results. 
Chapter 5 discusses the implications of the findings for community college 
researchers, policymakers, advisors, and students, and offers recommendations for 
future research. 
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CHAPTER 2. REVIEW OF LITERATURE 
 
 This review of literature is divided into three sections. First is a review of CTE 
in the United States and student characteristics in career and technical education 
programs in both the national context and the Iowa context. Second is a review of 
what is known about postcollege earnings at the national and state levels for 
different types of students in different types of programs and for students who 
complete and do not complete degrees. The final section is a review of the theories 
of human capital and social contradiction, which are the two primary theoretical 
frameworks for this study. 
 
Community College CTE Student Characteristics 
 Community college students comprise 60% of postsecondary students in the 
United States—and more than half of community college students and about 30% of 
all postsecondary students are enrolled in occupational programs (Bailey, Leinbach, 
Scott, Alfonso, Kienzl, & Kennedy, 2004). In spite of the large numbers of students 
enrolled in these programs, they often do not receive commensurate attention from 
policymakers, legislators, and the general public in terms of public support. 
Of a nationally represented sample of 1992 high school graduates, 75.4% 
had continued on to some postsecondary enrollment by 2000. However, only 28.7% 
of the initial cohort had completed a bachelor’s degree or higher and only 6.6% had 
completed no more than an associate degree (NCES, 2007). This means that, in 
that cohort, about 69% of high school completers, and about 62% of individuals who 
attended some postsecondary education, did not earn a bachelor’s degree within 
eight years of high school completion. Similarly, Grubb (1996) estimated that three-
fifths of those in the workforce have at least a high school degree, but less than a 
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baccalaureate degree, and that jobs requiring training at the less than baccalaureate 
level comprise the fastest growing sector of the workforce.  
Because of the large size of this segment of the population, high school 
completers who do not receive a bachelor’s degree have been referred to as “the 
neglected majority” (Parnell, 1985; Stone, 2005). Many legislators, educators, and 
researchers lament the lack of college completion for this group as a leaky pipeline 
effect (Kolb, 2006), and seek ways to improve bachelor’s degree completion rates 
for these individuals. However, the way in which success is defined for the group of 
students who do not complete a baccalaureate credential may be faulty. 
While the metaphor of the leaky pipeline reflects a legitimate problem, much 
of what is lamented as students not completing programs following the traditional 
path from high school to college completion may be a more complex issue than it is 
often treated to be. Instead, for many, paths through higher education can be 
complex with multiple entry points and multiple exit points, often resembling a maze 
of subway tunnels more than a leaking pipeline. Students who do not enter college 
immediately after high school may enroll later as a result of life circumstances, and 
students may leave higher education at any point when they have completed the 
goal for which they enrolled, regardless of whether they have completed a degree. 
Any of these paths may be considered a success depending on the students’ goals 
(Adelman, 2005; Bailey, Jenkins, & Leinbach, 2005). If the complexity of the 
purposes of higher education are not fully understood and clearly articulated, major 
sectors of higher education may be underappreciated and misunderstood. This 
complexity of purpose is especially true among students who enroll in community 
colleges. 
Educators and policymakers need to provide and support education that is 
relevant and meaningful to the career goals, interests, and life situations of these 
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individuals and provide support for programs that lead to successful employment 
outcomes for those who have either chosen not to take the traditional path to a 
baccalaureate degree or for whom that path may be unavailable for any of a variety 
of reasons. This means that legislators and policymakers should give much needed 
attention to this population in order to encourage success for this group as much as 
for the more traditional college bound population. 
 Occupational programs are defined as programs that are intended to lead 
directly to employment. In 2004-05, 36% of postsecondary institutions offering CTE 
programs were four-year degree granting institutions (the majority of which were for-
profit schools), 36% were two-year degree granting institutions (the majority of which 
were public community colleges), and 28% offered less than a two-year degree as 
their highest award (mostly for-profit institutions) (NCES, 2008a). Occupational 
programs include agriculture, business, communication technologies, computer and 
information science, construction, engineering, health, home economics, mechanics, 
personal services, precision production, protective services, transportation, and 
other fields (Bailey, Leinbach, Scott, Alfonso, Kienzl, & Kennedy, 2004). Other terms 
such as vocational education, career and technical education, and workforce 
education/training are also used. These are used interchangeably throughout this 
study, though the term vocational education is avoided because the term vocational 
education has been associated with an older, industrial form of occupational 
education that does not reflect the broad range of options and expansions that 
include training for new technologies and preparation for work in the knowledge 
economy that make up today’s occupational programs (Grubb & Lazerson, 2004). 
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Characteristics of Occupational Students 
In comparing transfer-oriented community college students with occupational 
students at the pre-baccalaureate level, some differences exist based on national 
statistics. Occupational students are more likely to be African-American, more likely 
to be female, and more likely to have completed a General Educational 
Development (GED) credential rather than a traditional high school diploma. They 
are also more likely to be older, from low socio-economic backgrounds, non 
dependents, and have delayed enrollment. Finally, they are more likely to identify 
themselves as “enrolled employees” rather than “working students,” thus identifying 
themselves first according to their job or career, rather than their role as students 
(Bailey, Leinbach, Scott, Alfonso, Kienzl, & Kennedy, 2004; NCES, 2007). 
Some studies have found that minority students and students from low socio-
economic status are more likely to be “tracked,” either explicitly or implicitly, into 
occupational programs in high school rather than into college preparation 
educational pathways (Lucas, 1999; Lewis & Cheng, 2006). While the same studies 
have also found that academic ability remains the strongest correlation with this 
tracking of students into occupational programs, the over-representation of minority 
students in occupational programs raises questions of equity and access to higher 
levels of education, and subsequently higher levels of earnings. It also challenges 
the subtle stratification that is sustained by advisors and career counselors. 
In addition, when accounting for the type of degree sought, occupational 
students who seek associate degrees are in some ways different from occupational 
students who enroll for the purpose of obtaining certificates. Occupational students 
who seek to earn certificates, compared to those who seek associate degrees, tend 
to be older (an average age of 27 rather than 22). They are also more likely to delay 
enrollment, more likely to have a GED rather than a high school diploma, more likely 
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to begin their enrollment in for-profit institutions, and more likely to have parents with 
lower educational background. Finally, those who seek occupational associate 
degrees are more likely to downgrade to a certificate or diploma than other associate 
degree seekers (NCES, 2007). 
 Adult participation in occupational education has also been an increasing 
trend. A survey from the National Center for Educational Statistics found that 47% of 
adults surveyed had participated in some work-related training and 16% to 19% had 
participated in postsecondary work-related training (NCES, 2005). In many cases, 
older adults who return to the community college for occupational courses have 
already completed a bachelor’s degree. According to one study, 11.5% of 
postsecondary vocational students had already earned a bachelor’s degree prior to 
enrolling in vocation programs (NCES, 2000). 
 A study by Lohman and Dingerson (2005) found that occupational students 
tend to leave programs when they have achieved the goal for which they enrolled, 
regardless of whether they complete a credential. In addition to enrolling to complete 
degrees, they also often enroll with the purpose of gaining skills. Therefore, 
community college accountability measures of student success and research on 
community college outcomes should consider such goals. 
 
CTE Students in Business, Marketing, and IT Majors 
 A recent report from the National Center for Education Statistics (2008) 
provides the most recent and comprehensive data on participation in CTE programs 
in the United States. According to the report, enrollment in business and marketing 
programs has decreased in recent years. In 1990, there were 1,356,000 students 
seeking associate degrees in business or marketing in the United States. That 
number dropped to 1,140,000 in 2000, and dropped again to 1,080,000 in 2004 
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(NCES, 2008a). IT enrollments, however, are increasing at the associate degree 
level. In 1990, there were 262,000 student seeking associate degrees in “computer 
sciences.” That number more than doubled to 559,000 in 2000, then decreased to 
416,000 in 2004. Business and marketing accounted for 35.8% of all enrollment in 
CTE associate degree programs in 1990, but decreased to 24.5% in 2004, while 
computer sciences increased from 6.9% to 9.5% in the same time period (NCES, 
2008a). 
 Regarding gender and ethnicity, for those enrolled in CTE programs at the 
bachelor, associate, and certificate levels, the report does not disaggregate the 
results by type of degree sought. By gender nationwide, business and marketing 
students at all levels were 56.9% female in 1990, 56.6% female in 2000, and 54.85 
female in 2004, maintaining a fairly consistent slight female majority. Computer 
sciences, however, dramatically decreased in its share of female students between 
1990 and 2004. In 1990, 48.6% of computer science students were female. That 
number dropped to 35.9% in 2000, and 26.9% in 2004 (NCES, 2008a). This is a 
disturbing trend for females since computer related associate degrees have among 
the highest returns in wages (Grubb, 2002a). 
 For ethnicity at all levels, students in both business/marketing and computer 
sciences have become more diverse since 1990. The percent of students in 
business and marketing programs who were African-American increased from 
12.3% in 1990 to 13.5% in 2000 and 17.3% in 2004. Hispanics in business and 
marketing increased from 9.0% in 1990 to 13.1% in 2000, and then decreased to 
10.8% in 2004. Asian and Pacific Islanders in business and marketing increased 
steadily from 4.7% in 1990 to 5.8% in 2000 and 6.0% in 2004. For computer 
sciences, African-American enrollment increased from 14.1% in 1990 to 15.9% in 
2000 and 18.7% in 2004. Hispanic enrollment in computer sciences changed little 
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between 1990 and 2004, accounting for 10.5% of the total in 1990, 10.1% in 2000, 
and 10.4% in 2004. Asian and Pacific Islanders fluctuated between 7.4% in 1990, 
12.1% in 2000, and 7.9% in 2004 (NCES, 2008a). It should be noted that for both 
gender and ethnicity, the NCES report should be interpreted with caution since these 
are not disaggregated by the level of degree sought, so it remains unclear whether 
these trends have a greater impact at the two-year or four-year level. Data on how 
these numbers are divided between two-year and four-year institutions are needed 
to determine whether this increase in diversity is consistent across educational 
levels. 
 
CTE in Iowa 
 Within the state of Iowa, CTE is playing a major role in preparing the 
workforce of the future. According to the Iowa Workforce Development, the largest 
and fastest growing jobs are professional and service related and 54% of all 
occupations in the state require at least some postsecondary education (Iowa 
Workforce Development, 2007). They also predicted that 216,000 new jobs would be 
created between 2004 and 2014. Of those new jobs, 181,800, or 84%, were 
projected to be service related jobs. Manufacturing is expected to continue to grow 
during that time, but at a much slower rate than in the past. Despite the risk of jobs 
moving overseas, the IWD also predicts that IT jobs will continue to expand. They 
predict that the IT field will have 1,190 annual job openings between now and 2014 
(Iowa Workforce Development, 2007). 
 As stated in the introduction to this study, many of the fastest growing jobs in 
both Iowa and the United States require more than a high school education. The 
IWD provide a list of hot jobs in Iowa, a list of 50 jobs that are expected to grow in 
the next decade. Included in the list are several that are classified within the 
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business, IT, and marketing career clusters. These include sales managers; 
marketing managers; securities, commodities & financial services sales agents; 
computer software engineers; computer systems analysts; market researchers; 
accountants or auditors; and network system and data communications analysts 
(Iowa Workforce Development, 2006). 
 The community colleges of Iowa play a crucial role in providing skilled 
workers to fill jobs in these rapidly growing career sectors of the workforce. 
According to the statewide Condition of Iowa Community Colleges Report, which is 
published annually, Iowa community colleges educated 125,990 individuals in credit-
based programs in 2007 (unduplicated headcount), with a steady increase in 
enrollment from 105,719 individuals in 2002 for a total increase of 19.1% (Iowa 
Department of Education, 2004, 2007).  
 Demographically, 57.3% of the state’s community college students were 
female in 2002, the year of the cohort for this study. For age, 56,172 were between 
18 and 22 in 2002 (53.1%) and 41,524 were 23 or older (39.3%), while the 
remainder were under 17 (mostly dual enrolled high school students) or did not 
provide age data. For ethnicity, there are indications of strong growth in enrollment 
of ethnic minorities. In 2002, there were 3,234 African-American students enrolled in 
Iowa community college credit-based programs. In 2007, this number increased to 
5,321, an increase of 64.5%. In the same time period, American Indian student 
enrollment increased from 719 in 2002 to 755 in 2007, an increase of 5%. In 2002 
there were 2,046 Hispanic students enrolled, while in 2007 there were 3,800, an 
increase of 85.7%. Asian and Pacific Islander students increased from 2,084 to 
2,461 between 2002 and 2007, an increase of 18.1%. Finally, White students 
increased from 90,993 to 104,615 in 2007, an increase of 15.0%. Future research 
into this trend is important to explore which programs are growing in diversity and 
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whether these students are using the community college as a stepping stone to 
higher levels of education and/or high wage careers. 
 The Condition reports do not include federal career cluster data, but rather 
use a more aggregated set of 8 state clusters. Thus, in the Condition reports, IT is 
joined together with business, along with a few other programs. Table 2.1 provides 
the yearly enrollment in the business and marketing state clusters. Both the 
business and marketing state clusters show an overall increase in enrollment 
between 2002 and 2007. The business cluster yielded an enrollment increase of 
7.6% and the marketing cluster yielded an increase of 22.7% in that time period.  
 
Table 2.1 
Enrollment and change in enrollment for business and marketing state clusters by 
fiscal year 
 2002 2003 2004 2005 2006 2007 
% change 
from 2002 
to 2007 
Business 11,771 11,232 12,892 12,015 12,330 12,671  7.6% 
Marketing 1,170 1,204 1,273 1,259 1,345 1,436  22.7% 
Source: Condition of Iowa Community College Reports, 2004 & 2007 
 
 Table 2.2 provides the number of awards between 2002 and 2007 by ethnicity. 
While enrollment has increased for non-White students between these years, 
awards have not increased in the marketing field for non-White students. Awards 
have increased since 2002, but held relatively steady since 2003 for non-White 
business students. Overall, all awardees have increased for both White and non-
White students between 2002 and 2007. 
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Table 2.2 
Awards in business and marketing state clusters for white and non-white individuals 
between 2002 and 2007 
 2002 2003 2004 2005 2006 2007 
 White Non-
White 
White Non-
White 
White Non-
White 
White Non-
White 
White Non-
White 
White Non-
White 
Marketing 206 8 238 14 200 14 198 11 201 9 187 8 
Business 1,629 78 1,761 123 1,846 142 1,611 124 1,485 107 1,397 135 
All Awards 11,612 662 12,258 720 12,498 810 13,393 932 12,883 871 12,866 989 
Source: Condition of Iowa Community College Reports, 2004 & 2007 
 
 Table 2.3 provides the number of awards by gender between 2002 and 2007 
as reported in the Condition reports. Interestingly, male awards in marketing have 
increased between 2002 and 2007 while awards for females have fluctuated and 
ultimately decreased for marketing. For business, awards for both male and female 
students have increased between 2002 and 2004 then decreased between 2004 
and 2007. For all awards, the peak year was 2005 for both male and female 
students.  
 
Table 2.3 
Awards in business and marketing state clusters by gender between 2002 and 2007 
(M=male, F=female) 
 2002 2003 2004 2005 2006 2007 
 M F M F M F M F M F M F 
Marketing 75 144 77 179 83 141 79 136 91 131 101 105 
Business 472 1285 629 1330 725 1353 595 1207 555 1101 493 1093 
All Awards 5,006 7,640 5,342 8,087 5,434 8,371 5,683 9,199 5,283 9,006 5,440 9,032 
Source: Condition of Iowa Community College Reports, 2004 & 2007 
 
 As the demographics and economy change within the state of Iowa, effective 
CTE programs will play a crucial role in making those changes as smooth as 
possible (Laanan, Compton, & Friedel, 2006). A recent Iowa report has highlighted 
four priorities to improve the workforce within the state: 
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 measure success, ensure accountability; 
 invest in regional strategies and industry-based, public-private partnerships 
 build career pathways to good jobs for all Iowans 
 provide Iowans with lifelong access to skills training and educational 
opportunities (Iowa Works Campaign, 2006, p. 2). 
At the heart of these recommendations is a close connection between education and 
the workforce. This current study focuses primarily on the first recommendation, 
measuring success and ensuring accountability for occupational programs, but also 
includes implications for the other three. One initiative that has been implemented to 
improve both accountability and workforce linkages is the career clusters initiative. 
 
Career Clusters 
According to the National Association of State Directors of Career and 
Technical Education Consortium (NASDCTEC), the career clusters initiative was 
begun “as a framework for grouping occupations according to common knowledge 
and skills” so that “sequences of courses can move learners through a progression 
of knowledge and skills, leading to attainment of durable, portable competency” 
(NASDCTEC, 2008, p. 2). They cite several advantages of the career clusters 
model. First, grouping programs in logical and standard ways makes it possible to 
create standards and curricula that can easily be applied in a variety of contexts. 
Secondly, the career clusters allow students to explore broad categories of 
programs of study, rather than narrowly focused jobs. The instruction is intended to 
begin broadly so that students can explore the range of careers within a given 
cluster while at the same time gaining skills and knowledge that apply to a variety of 
careers. By introducing students to a range of careers, it is hoped that they will gain 
a more realistic perception of certain careers, and possibly begin to overcome some 
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of the gender-based stereotyping that has stigmatized certain career paths. Third, 
the career clusters initiative seeks to make education relevant to the needs of 
students who may be disenfranchised with the traditional mode of educational 
course offering through integrating academic and career-related coursework 
together to make education more relevant and engaging. Finally, the initiative 
attempts to align high school, community colleges, and four-year schools together in 
seamless career pathways with multiple entry points and exit points (NASDCTEC, 
2008). 
 The States’ Career Clusters website (www.careerclusters.org), sponsored by 
the NASDCTEC, provides model curricula for each of the sixteen career clusters, 
knowledge and skills rubrics for each cluster, and other resources to assist 
community colleges, high schools, and state systems in implementing the career 
clusters framework. Another website, Career Voyages (www.careervoyages.gov), is 
sponsored by the U. S. Department of Education and the U. S. Department of Labor. 
Using career clusters as an organizing framework, the website provides information 
about career options and high growth industries nationwide. The website is designed 
to assist students in making educated decisions about their field of study. 
 In the state of Iowa, the Iowa Workforce Development, in cooperation with the 
Iowa Department of Education, also provides a poster of job opportunities for 
individuals ranging from the high school level to some postsecondary and bachelor’s 
degree levels for each career cluster along with the potential earnings of those 
occupations and projected openings in each occupation between 2004 and 2014 
(Iowa Workforce Development, n.d). The poster for the business cluster includes 
occupation ranging from chief executives and managers (with the highest wages and 
with bachelor’s degree as the expected degree) to accountants and auditors, 
research analysts, public relations specialists, supervisors, legal secretaries, and 
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medical secretaries, administrative assistants, down to data entry keyers and file 
clerks at the lower end of the wage scale. The IT poster lists computer information 
systems managers, computer software engineers, and computer systems analysts 
as having the highest wages (at the bachelor’s level). The chart also lists computer 
programmers, computer support specialists, and, at the lower end of the wages, 
computer operators (also with the lowest necessary level of education). For 
marketing, they list sales managers and marketing managers at the upper end of the 
bachelor’s degree level occupations. The list also includes real estate sales agents 
and advertising sales agents, with some postsecondary education or on the job 
training expected. Toward the bottom of the list are retail salespersons and cashiers 
with both low wages and little education required. These posters help individuals to 
see what they can aspire to if they continue to pursue education in their chosen field. 
They need not remain in jobs at the lower end wages and skills, but may be inspired 
to reach toward a higher level degree in their chosen field. 
 No known research studies exist using career clusters as a framework for 
studying postcollege earnings as is done in the current study, though wages for the 
fields within each cluster are widely reported. However, given the popularity of the 
career clusters framework and its important pedagogical applications, it seems to be 
a logical and meaningful way of grouping career programs for both research and 
policy purposes. 
 
Studies of Postcollege Earnings 
The economic and social benefits of education have been the subject of 
debate since the beginning of economics as a field of study. Adam Smith and John 
Stuart Mill, for example, were both early proponents of the social and economic 
benefits of a more educated populace (Teixeira, 2006). Today there is a large body 
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of literature on the economic returns to education at various levels, from high school 
to the baccalaureate and post-baccalaureate level. Much of this literature focuses on 
the differences between levels of education. It is generally agreed that higher levels 
of education lead to higher returns. For example, a recent report from the College 
Board found a positive relationship between higher levels of education and earnings 
regardless of gender and racial/ethnic background. They also found that there is 
value to even a little participation in higher education compared to those with only 
high school education but that a bachelor’s degree or greater provides the greatest 
benefit. They also report on other benefits of participation in higher education, such 
as lower unemployment rates, healthier lifestyles and higher levels of civic 
engagement and volunteerism (Baum & Ma, 2007). 
However, there remain unanswered questions about the specific benefits of 
different types of education, different types of students, and different circumstances.  
According to Grubb and Lazerson’s (2004) concept of “naïve human capital,” many 
proponents of education have held the belief that all college always leads to better 
income and employment opportunities in every situation. However, research shows 
that for certain types of education and certain situations, the returns on education 
may be limited or even non-existent. For example, those who complete few credits 
without earning degrees, those who complete degrees in certain low-paying fields, 
and those who fail to find work in a field related to their education may find the 
dream of education leading to improved employment passing them by. Thus, as 
Grubb and Lazerson conclude, “The blanket recommendation of college for all may 
be right in general but wrong in detail, because college evidently does not benefit all 
those who attend” (p. 162). The goal is by no means to discourage individuals from 
participating in higher education but to better inform students and potential students 
of the advantages and disadvantages of their educational choices. A better 
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understanding of the cases in which the promise of education does not lead to a 
better career, will make it possible to better support and improve programs to serve 
all students. As such, the goal of this study is to expand the knowledge of how 
enrollment in career and technical programs at community colleges affects wages of 
those who participate in these programs and to identify the factors that lead to more 
or less successful earnings. The current study focuses on one context, community 
colleges, and business, IT, and marketing programs in particular. While much has 
been written about the outcomes of community college degree completion, less is 
known about the outcomes of specific types of community college programs for 
specific groups of students. 
Studies of postcollege earnings have been conducted within the national 
context and within various states. Many national studies use large datasets provided 
by organizations such as the National Center for Educational Statistics (NCES). 
These studies have the advantage of longitudinal results and large sample sizes. 
However, these studies are based on self-reported data on earnings. Statewide 
studies use either survey data or, like the current study, use unemployment 
insurance (UI) wage records to study postcollege earnings. Studies using survey 
data may be limited by low response rates and self-reported data, while those 
studies that use UI wage records have the advantage of providing actual earnings 
for an entire population of students (Mundhenk, 2000). Also, the statewide studies in 
particular provide methodological insights and strategies for conducting the current 
UI wage study in the state of Iowa and in other states. 
 Studies of postcollege earnings at the community college level may be 
divided into two groups. The first group consists of studies that are conducted at the 
statewide level, and the second group consists of studies done at the national level. 
State studies are typically conducted by state offices or by educational researchers 
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who have been contracted by state offices to conduct such studies for the purpose 
of program improvement or as a tool for demonstrating the value of such programs. 
National studies have been conducted using large national datasets for research 
purposes. 
 
State Studies of Postcollege Earnings 
Most statewide studies using unemployment insurance wage data have been 
conducted by state offices and have therefore been interested primarily in 
descriptive (i.e. describing the earnings outcomes of students in their state) rather 
than inferential analyses. The current study goes beyond these studies by 
incorporating more advanced analyses in order to understand the relationship 
between variables that impact postcollege earnings for community college students. 
A review of statewide studies provides a methodological context for the current study, 
which is followed by a discussion of the current knowledge of postcollege earnings, 
organized by variables to be investigated, including whether an individual completes 
a degree, the type of degree completed, and student characteristics such as gender, 
race/ethnicity, age, and economic status. 
Studies using UI wage records have been common since the 1990s when 
federal accountability mandates such as the Perkins Act and the Workforce 
Investment Act began calling for institutions to show evidence of student outcomes 
(Mundhenk, 2000). These studies match the UI employment records of students with 
student enrollment data to determine economic outcomes of education. Ultimately 
the goal of such analyses is to provide information to improve the programs that are 
offered at the community colleges. 
Prior to the implementation of UI wage studies, the only way to ascertain 
postcollege earnings was through surveys. With the rise of accountability mandates, 
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however, surveys no longer provide the comprehensive and accurate level of data 
that can be provided through UI wage studies. The major limitation of survey data is 
that response rates have been typically too small to provide useful information and 
are limited to self-reported data (Mundhenk, 2000). By contrast, UI wage studies 
provide a more comprehensive picture of postcollege earnings. 
In the current era of accountability, rigorous studies of community college 
outcomes are no longer optional, even for states with limited resources and small 
student populations. Such studies are necessary for community colleges to 
demonstrate effectiveness in order to compete for shrinking state and federal money 
(Laanan, 2001). 
The study of postcollege earnings is partly modeled after studies in a handful 
of pioneering states that in the 1990s began using unemployment insurance (UI) 
records matched with student enrollment data. These original states include 
California, Florida, Washington, and North Carolina. These states have had the 
resources to conduct sophisticated studies that have been replicated (at least in 
part) by other states. Today many other states have followed in the tracks of these 
trailblazers and have embarked on similar studies within their own state and local 
contexts. 
California, one of the earliest states to use UI wage records to study 
outcomes of community colleges, began conducting UI studies in the early 1990s 
(Friedlander, 1996). Sanchez, Laanan, and Wiseley (1999) investigated the earnings 
from the last year in college, the first year out of college and the third year out of 
college. The study looked at 700,000 leavers and completers from the 1992-1993 
cohort of California community college students. Variables included were type of 
degree, major programs, age, ethnicity, economic status, and gender. Leavers were 
disaggregated by those who had completed fewer than 12 credits, those who 
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completed between 12 and 24, and those who completed 24 or more credits 
(Laanan, 1998; Sanchez & Laanan, 1998; Sanchez, Laanan & Wiseley, 1999). 
 The California study found gender disparity in earnings, but that women who 
earn a degree greatly decrease the gender gap in earnings when compared to those 
who complete some credits without earning a degree (Sanchez, Laanan & Wiseley, 
1999). They also found the greatest earnings for those who complete degrees in 
medical fields and high-tech fields such as computer-related or electronics fields. 
The findings of this study were similar to those of studies using national datasets. 
Florida has also been on the cutting edge of studying postcollege earnings in 
large part because of the Florida Education and Training Placement Information 
Program (FETPIP). FETPIP is a statewide data warehouse that manages data from 
school districts, universities, community colleges, and some private colleges in the 
state. The warehouse also collects data from the Florida Department of Education, 
Department of Corrections, Department of Children and Families, the U.S. 
Department of Defense, the U.S. Postal Service, and the U.S. Office of Personnel 
Management. They also gather student data from the National Student 
Clearinghouse and the Wage Record Interchange System (WRIS), which is a federal 
database containing UI wages for all states. All of these sources of information 
provide a view of the outcomes of the Florida education system that is as 
comprehensive as possible. The FETPIP system makes it possible to track students 
from high school through postsecondary education and into the world of work. They 
are able to compare earnings between and among different groups: high school 
dropouts, high school graduates, community college leavers, community college 
completers, bachelor’s degree completers, master’s degree completers, and 
doctoral degree completers (FETPIP, 1996, 2006; Grubb, 2002b). North Carolina 
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and Washington have data warehouse systems similar to, though less extensive 
than, that of Florida (Grubb, 2002b; Seppanen, 2000). 
Iowa has recently been developing the methodology to study postcollege 
earnings. One local study was conducted in 2004. Stoik (2004) examined the 
postcollege earnings at Western Iowa Technical Community College (WITCC). She 
studied annual wage gains for 16 quarters from 1999 to 2002 for three groups of 
students (completers, leavers, and applicants). One unique feature of this study was 
the use of applicants as a comparison group. Applicants were those students who 
applied to attend WITCC between Fall 1994 and June 1999 but never attended 
WITCC and were not found attending any other postsecondary institution. The 
applicant group served as a control group for comparison with leavers and 
completers. Leavers were defined as those who completed at least one credit at 
WITCC between fall 1994 and June 1999 but did not complete a degree or 
certificate program. Completers were those who completed a degree or certificate in 
fiscal year 1999. Individuals found in the National Student Clearinghouse system 
were removed from the analysis. The variables analyzed include gender, 
educational attainment (degree or number of credits completed), program families 
(business, computer, allied health, mechanical, human services, and miscellaneous), 
and number of employers during the 16 quarters. One limitation of this study is that it 
did not account for race/ethnicity or age. However, these variables may be difficult to 
analyze because of the small sample size. Stoik found statistically significantly 
greater earnings for completers than for leavers, and statistically significantly greater 
earnings for completers and leavers than for applicants. She also found that 
program completers earned more than applicants or leavers. AAS and diploma 
recipients earned more than AA completers. Allied health and mechanical technician 
AAS Degree completers earned more than all other program groups. Degree and 
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diploma completers changed jobs less frequently than others. And, in general, males 
earned more than females. 
Other states that have used UI wage data to analyze student earnings include 
Illinois (Brauchle, & Hastings, 2003), Maryland (Stevens, 2003), Ohio (Ohio Board of 
Regents, 2005), Texas (Grubb, 2002b), and Wyoming (Wyoming Department of 
Education, 2003). 
State studies provide important information for the specific state context 
which they serve. For example, the study conducted in Ohio found that community 
college students are more likely than other postsecondary students to stay and work 
in the state after college (Ohio Board of Regents, 2005). The study conducted in 
Maryland found over 100% increases in median earnings for economically 
disadvantaged individuals who participated in a job training program and 15% to 
30% increases for individuals who participated in retraining programs for displaced 
workers (Stevens, 2003). Such results can be very useful in telling the story of 
program success to legislators and others. However, they must also be careful not to 
exaggerate these successes through inappropriate analysis methods (Laanan, 
Compton, Starobin, & Friedel, 2006). 
 In addition to statewide studies, many studies have been conducted 
nationwide. Combining state and national sources of information, much is known 
about postcollege earnings. However, there are also some gaps and inconsistencies 
in the literature that the current study seeks to explore. 
 
Completion of a Degree or Award 
Data and research on the degree completion of occupational students has 
been fairly limited in the past, and even now there is no consensus as to the 
relationship between occupational degree completion and postcollege earnings 
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(Kerchoff & Bell, 1998). Kerchoff and Bell (1998) looked at the earnings outcomes of 
occupational credentials at the pre-baccalaureate level. They found that earnings 
are similar regardless of the type of credential a student completed at the pre-
baccalaureate level. Thus, diploma, certificate, and associate degree returns are 
comparable. Only nurse assistants were found to have lower earnings when 
completing a vocational credential rather than an associate degree. They found that 
the greatest variation exists between types of programs, rather than type of degree 
received. 
However, some studies have found contradictory results from Kerchoff and 
Bell. Sanchez, Laanan, and Wiseley (1999), for example, found significantly higher 
earnings for associate degree completers than for completers of other types of 
degrees. 
Grubb (2002a), in a synthesis of national studies on postcollege earnings, 
concluded that individuals who obtained associate degrees typically earned more 
than individuals with only high school degrees. Degree completers also earn more 
than individuals who do not complete a degree, even when non-completers obtain 
as many credits as completers. 
Bailey, Kienzl, and Marcotte (2004) used data from the National Education 
Longitudinal Study of 1988 (NELS: 88), High School and Beyond (HSB), and the 
Beginning Postsecondary Students Longitudinal Study (BPS89). They found that 
earnings and employment outcomes improve as individuals complete more 
education, that completion of an associate’s degree provides significant returns for 
both men and women, and that the returns of an associate’s degree are most 
significant for occupational students. They also found that when comparing those 
who completed a degree with those who completed an equivalent number of credits 
without earning a degree, some differences in earnings exist. They found that this 
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difference is significant for women, but not for men (Bailey, Kienzl & Marcotte, 2004). 
This reinforces the importance of degree completion for women.  
In community college research, it is important to include student academic 
goals in the discussion of completion rates because of the variety of goals of 
community college students when entering their program of study. However, even 
when accounting for students’ goals, occupational students at community colleges 
have much lower rates of completing their academic goals than non-occupational 
students (Alfonso, Bailey, & Scott, 2005). Despite this, many studies have found that 
completion of degrees leads to higher earnings for occupational students who enter 
the workforce directly from the community college (Bailey, Kienzl, & Marcotte 2004; 
Grubb, 1996, 2002a, 2002b; Sanchez, Laanan, & Wiseley, 1999). However, these 
studies have also found that individuals who leave the community college with some 
credits without completing a degree also have an economic benefit from their 
experience when compared with those who complete few or no community college 
credits (Sanchez, Laanan & Wiseley, 1999; Stoik, 2004). 
 
Program of Study 
  Kerchoff and Bell (1998) found that completion of associate degrees or 
occupational credential had a significantly positive impact on earnings for those in 
computer related fields (related to the IT cluster in the current study) when compared 
with non-high school completers and those with only some college. They also found 
that “typists,” which is most closely related to the clerical or administrative assisting 
programs in the business cluster in the current study, had greater returns when 
completing associate degrees or vocational credentials. This category of “typists” 
was almost exclusively a female dominated field in this study. 
 
 
36
 Grubb (2002a) concluded that, for men, associate degrees in engineering and 
computer related fields have the highest wages. For women, he found that business 
and health degrees yielded positive returns, while other fields did not. 
 
Student Characteristics 
There are some important differences based on gender, race, and economic 
status for students in occupational courses. These personal characteristics are 
important because they provide an indication of whether the benefits of an 
investment in education are equal for all individuals, regardless of gender, ethnicity, 
and other individual characteristics. One major aspect of the current Perkins 
legislation for career and technical education is a focus on improving enrollment for 
“special populations” (Perkins, 2006). These special populations include 
economically disadvantaged individuals and “individuals preparing for non-traditional 
fields” (defined as fields in which one gender makes up less than 25% of the 
students enrolled). 
 
Gender. Gender differences in postcollege earnings typically fall along 
program lines, but in general, women have been found to have lower wages than 
men in many programs, but some studies have found similar or greater increases in 
earnings than men when completing associate degrees or vocational credentials 
(Kerchoff & Bell, 1998). 
However, some studies have concluded that the increase in wages for 
females levels off after a few years (Laanan, Compton, Starobin, & Friedel, 2007; 
Sanchez, Laanan, & Wiseley, 1999). They found that earnings for female students 
who complete degrees, particularly associate in applied sciences (AAS) degrees, 
have great increases in earnings between the last year in college and the third year 
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out of college but that the increase in earnings are much less between the first year 
after college and the third after college. This suggests that even for fields that have 
high earnings for women, a glass-ceiling effect may exist.  
Bailey, Kienzl, and Marcotte (2004) found that women who enroll in 
occupational degrees without obtaining a degree or other type of award have 
minimal returns, while men who do the same have more returns. 
According to Grubb (2002a), the economic returns of community college 
degree completion for men and women differ when compared by program. For men, 
programs such as engineering and computer-related fields produce the highest 
returns. For women, business and health occupations are the only fields that have 
significant positive returns in Grubb’s analysis. This suggests that the issue of 
gender disparity is not only a matter of improving enrollments in non-traditional 
programs, but that subsequent wage disparities within the workplace for completers 
of non-traditional programs must also be addressed. 
 
Race/Ethnicity. For ethnicity, Grubb (2002a) concluded that the returns of 
baccalaureate degrees and associate degrees are higher for African-American men 
and women than for White men and women but pointed out that completion rates 
are lower for African-American and Hispanic students. 
Bailey, Kienzl, and Marcotte (2004) found that African-American men earn 
38% less than White men at all levels of education, but that African-American and 
Hispanic women earn about the same as white women.  
 
Age. The life situations and experiences of older (Compton, Cox, & Laanan, 
2006) and younger (Adelman, 2005) students in community colleges are very 
different. As Adelman (2005) states, “The differences between backgrounds, family 
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and job commitments, and consequent academic behavior and progress of 
traditional-age (18-24) students—particularly those who enter prior to age 21, as 
most of them do—and those who start out at later points in life are so different that 
mixing the age populations does considerable disservice to understanding” (xiv). 
Thus, it is no surprise that the economic outcomes of younger students are very 
different from older students. Older individuals have greater earnings while in school, 
but both seem to have significant increases in earnings after leaving the community 
college (Grubb, 2002a; Sanchez, Laanan, & Wiseley, 1999). Grubb (2002a) 
concluded that older individuals had significant returns on their investment in 
education—similar to, or in some cases better than, returns for younger individuals. 
 
Economic status. For economically disadvantaged individuals, receiving an 
occupational credential yields significant returns. However, for economically 
disadvantaged women, occupational education without receiving an award yields 
minimal returns (Bailey, Kienzl, & Marcotte, 2004). For the current study, receipt of a 
Pell grant serves as a proxy for economic disadvantage. This is often used as a 
proxy for economic disadvantage, though it is not without limitations. According to 
Romano and Millard (2006) receipt of a Pell grant is an overly conservative estimate 
of the actual number of economically disadvantaged students because many 
students who are eligible do not fill out the Free Application for Federal Student Aid 
(FAFSA). This is particularly true of community college students. Romano and 
Millard note that only 32.6% of community college students complete a FAFSA, 
compared with 57.7% of students in public four-year institutions, and 67.1% of 
students in private not for-profit four-year institutions, and 87.7% in private for-profit 
four-year institutions. However, Pell receipt is used in this study since it is the only 
variable currently available from the Iowa data. 
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Change in Earnings 
 Change in earnings over time has some subtleties that have been overlooked 
by some studies. Studies often look at change in earnings between the time when 
an individual is enrolled in school and a later date, such as three years later. When 
looking at such a comparison, the difference can often be striking. However, this 
may not tell the full story. As seen in the study mentioned previously by Laanan, 
Compton, Starobin, and Friedel (2007) increases in earnings for female students 
were similar to those for male students one year after college, but there was a glass 
ceiling effect for women after three years. 
 It has also been found that work experience while enrolled in schooling 
positively impacts earnings outcomes after leaving school, even when controlling for 
age (Molitor & Leigh, 2005). Therefore, it may be hypothesized that a correlation will 
exist between earnings in the last year in college and earnings three years after 
college. The current study has chosen to exclude earnings while enrolled in the 
community college in order to account for this issue. 
 Few studies of postcollege earnings have successfully tracked earnings over 
a career, or even over many years. Thus, one limitation of these studies is that they 
may not fully account for earnings differences that may emerge several years after 
education. Most of these studies account for three to five years after leaving the 
community college. As young individuals move through their careers, differences in 
earnings based on educational attainment will likely increase (Grubb, 2002). The 
current study will look at earnings five years after college, extending beyond the 
three years that is commonly used in many studies. 
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Community College Location and Size 
 Many studies have argued that location is an important factor in studies of 
labor force outcomes (Kienzl, Alfonzo, & Melguizo, 2007; Dougherty & Hong, 2005). 
Outcomes for occupational students are closely linked to local labor markets. In 
particular, rural and urban regions have different issues. The current study has 
attempted to address this factor by including the size of the community college as a 
variable impacting postcollege earnings in the study. 
 
Theoretical Framework 
 Brint (2003), most famous as a critic of the role of community colleges (Brint 
& Karabel, 1989), identifies three perspectives taken by researchers exploring the 
economic and employment outcomes of occupational students at community 
colleges. The first is human capital theory, the second he calls sociological 
contradictions analysis, and the third he calls the new structural critiques. This study 
will draw from the first two, taking a positive and optimistic view of the role of 
community colleges in the development of human capital, while also looking at ways 
in which community college can improve their service to underserved populations.  
 
Human Capital Theory 
 The most common theoretical framework for the consideration of postcollege 
earnings is human capital theory. Proponents of human capital theory, based in the 
field of economics, claim that investments in higher levels of education lead to higher 
levels of economic returns. Thus, those who participate in some postsecondary 
education will be rewarded with higher earnings than those with only a high school 
degree, and those with an associate degree or vocational certificate or diploma will 
earn more than those who do not. 
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Human capital theory holds that society and individuals derive economic and 
social benefit from investments in improving the lives of individuals within the society 
(Becker, 1993; Sweetland, 1996). This theory is most commonly applied to the 
benefits of education, since formal and informal types of education and training are 
posited to have a direct impact on economic returns, health and nutrition, civic 
engagement, and overall quality of life of individuals (Becker, 1993). It has been 
argued that increased human capital results in a decreased burden on taxpayers for 
such expenses as prisons and welfare costs, thus justifying the initial investment 
(Grubb & Lazerson, 2004). 
In human capital theory, education is defined broadly as formal or informal 
types of education or training, including at home or on-the-job training, vocational 
education, or any other type of educational experience (Sweetland, 1996). However, 
most research has focused on the impact of formal types of education and training 
on developing and yielding human capital. In particular, community colleges play an 
important role in developing human capital (Laanan, Hardy, & Katsinas, 2006) given 
their close links to their local labor markets and their focus on preparing students for 
the world of work. 
Numerous studies have applied the human capital theory to considering the 
economic returns of education. Within the state of Iowa, the role of community 
colleges in developing human capital has been demonstrated most clearly in a 
statewide study of the socioeconomic benefits of an Iowa community college 
education (Christophersen & Robison, 2003). The study found that taxpayers 
realized a 9.5% return on their investments in Iowa community colleges, students 
earned an average $3,035 increase in wages per year for each year of community 
college course work they complete, and the state as a whole benefited from a 
decrease in crime, welfare, unemployment, and an increase in health. They 
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estimated the resulting decrease in state spending as result of the decrease in these 
problems to be $49.8 million per year.  
 
Sociological Contradictions Theory 
 The sociological contradictions theory is not necessarily contrary to human 
capital theory. Rather it acknowledges the human capital development role of 
community colleges and recognizes that community colleges are often the only 
option for many individuals to gain access to higher education. However, 
sociological contradictions theory also recognizes that community colleges have 
room to grow and improve in the way they serve their students. The sociological 
contradictions theory points out that the multiple mission of community colleges can 
lead to competing goals and both positive and negative results. Grubb (1996) and 
Grubb & Lazerson (2004), while partial advocates of human capital theory, are 
placed by Brint (2003) among the sociological contradictions analysts. They have 
criticized the “naïve human capital” approach that does not account for the 
complexities and nuances of the returns of community colleges for different types of 
programs and different types of students and circumstances (Grubb & Lazerson, 
2004).  
 Perhaps Grubb and Lazerson’s framework can best be summarized in a 
quote from John Dewey that they cite in their study: “Mankind likes to think in terms 
of extreme opposites. It is given to formulating its beliefs in terms of Either-Ors, 
between which it recognizes no intermediate possibilities.” Dewey continues “the 
problems are not even recognized, to say nothing of being solved, when it is 
assumed that it suffices to reject the ideas and practices of the old education and 
then go to the opposite extreme.” In other words, in the sociological contradictions 
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view black and white, all or nothing solutions are rejected and both positives and 
negatives are acknowledged (Dewey, 1939). 
Several perspectives offer challenges to the human capital development role 
of occupational education. The Marxian perspective, for example, says that 
education has been used by capitalists for the purpose of controlling the labor force 
and keeping them from striving beyond their designated status in the workforce 
(Brown, 2001). Marx saw industrial society as being dehumanizing—resulting in 
work that is overly specialized and monotonous (Small, 2005). He argues that “every 
worker should be trained in as many industries as possible, so that if by the 
introduction of new machineries or by a change in the division of labour he is thrown 
out of one industry, he can as easily as possible find employment in another” (Marx, 
1848, 427-28). However, for Marx, this model of training cannot easily be applied 
within the capitalistic economic model because it can lead to further exploitation of 
workers. 
John Dewey was also a proponent of this broad form of occupational 
education writing, “Nothing could be more absurd than to try to educate individuals 
with an eye to only one line of activity. . . . Each individual has of necessity a variety 
of callings. . . .Any one occupation loses its meaning and becomes a routine keeping 
busy at something in the degree in which it is isolated from other interests. . . . We 
should not allow ourselves to be so subject to words as to ignore and virtually deny 
his other callings when it comes to a consideration of the vocational phases of 
education” (Dewey, 1938, p. 359). Dewey continues: “There is doubtless -- in 
general accord with the principle of habit -- a tendency for every distinctive vocation 
to become too dominant, too exclusive and absorbing in its specialized aspect. This 
means emphasis upon skill or technical method at the expense of meaning” (p. 360). 
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Thus, the highest form of human capital development is the development, not 
only of the individual as an employee, but the development of the whole person for a 
productive, meaningful and flexible future as an employee and as an individual. 
Valadez (1999), in a qualitative study of low income women in a workforce training 
program, concluded that many workforce preparation programs “preach compliance 
and passivity, and pay little attention to the critical thinking skills needed to prepare 
students for workplaces that require individuality and creativity” (p. 100). He 
envisions an alternate model of workforce education in which students “would take 
the opportunity to research the companies that were recruiting them and learn about 
the possibilities of advancement in their new places of employment. In short, the 
work-preparation program would become a site where the students would not 
passively accept their fate in low-wage, dead-end jobs, but where they would learn 
to critique their positions in society and discuss opportunities to collaborate with 
other members of the program” (p.100). 
The seeds of this reform are beginning to take shape in community college 
occupational education, as seen in the career pathways and career clusters 
movement, which attempts to expand occupational programs from isolated, terminal 
programs to programs that integrate and align community college workforce training 
with other high school, GED, English as a Second Language and, when possible, 
transfer to baccalaureate level programs (Bragg, Bremer, Castellano, Kirby, Mavis, 
Schaad, & Sunderman, 2007; Bragg & Rudd, 2007). The result is a unified approach 
to occupational education that leads to a wider range of career options and 
opportunities. This is combined with calls to improve transfer opportunities for 
students in occupational programs so that the path to better jobs and higher wages 
is easier to navigate (Ignash & Kotun, 2005; Townsend, 2001). 
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 This study seeks to explore the human capital value of business, IT, and 
marketing programs for completers and leavers of Iowa community colleges with the 
goal of determining whether occupational education in these three types of 
community college programs provide development of human capital rather than 
diverted dreams, based on the increased wages provided through participation in 
occupational education. It is hoped that this study will provide realistic expectations 
that go beyond the “naïve human capital,” attempting to explore both the positive 
effects of participation in these community college programs and the ways in which 
some of these programs may fail to provide students with a link to long-term, family-
sustaining wages and opportunities for career advancement for some students. 
It is hypothesized that choice of program of enrollment makes a major 
difference in the returns of community college education, and that completion of 
degrees leads to higher wages and that disparity in earnings will exist based on 
gender and ethnicity. 
 The literature outlined in chapter 2 has been used to develop the methods 
that are described in the next chapter. In particular, the sequential regression model 
that is described in chapter three was developed as a result of what is known from 
the literature about the relationships between individual characteristics, institutional 
characteristics, and postcollege earnings. The next chapter outlines the methods 
that were used in the current study to measure the factors influencing postcollege 
earnings of community college CTE students in the state of Iowa. The methods for 
both descriptive and inferential analyses are described.  
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CHAPTER 3. METHODS 
 
 This chapter includes the methodological approach, data sources, sample, 
and data analysis procedures used in this study. This study uses descriptive 
analyses, four-way ANOVA tests, and sequential regression models to understand 
the relationship between student characteristic, degree completion, and postcollege 
earnings for IT, business and marketing career clusters.  
 
Methodological Approach 
The assumption of quantitative methodology is that numbers for a large 
sample of individuals can be analyzed and used to make generalizations where 
warranted about the larger population from which the sample was taken (Creswell, 
2003). In the case of the current study, a large dataset was used in this analysis of 
quantitative data about community college students in the state of Iowa from one 
academic year. The dataset includes a population of all 2002 completer and non-
completers from Iowa community colleges. For the sake of this study, this 2002 
population was treated as a sample for the purpose of generalizing about a larger 
population of other cohorts of Iowa community college students. The results of the 
statistical analyzes were used to make generalizations about community college 
students enrolled in other academic years, and implications for other community 
college students were also considered. 
 
Data Sources 
Access to the data for this study was obtained through a collaborative project 
funded by the Iowa Department of Education with Dr. Frankie Santos Laanan as 
principal investigator at Iowa State University. The current study is one part of the 
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larger analysis of the data which was originally conducted by the PI and his research 
team and continues to be analyzed by the OCCRP research team for future 
dissemination. 
This study uses data from three sources in order to gain a deeper 
understanding of the relationship between postcollege earnings of occupational 
students in the business, IT, and marketing career clusters and the background 
characteristics of these students. First, Iowa Department of Education (IDE) 
management information system (MIS) data were used as a source of student 
enrollment and student characteristics data. Second, Iowa Workforce Development 
unemployment insurance (UI) wage data provided information on quarterly wages 
following departure from the community college. Finally, data from the National 
Student Clearinghouse (NSC) were used to identify individuals who transferred or 
continued enrollment in any four-year institution so that such individuals could be 
removed from the study.  
The NSC is a data warehouse which serves postsecondary institutions by 
providing enrollment data for a fee. The data warehouse contains enrollment 
information for all students enrolled in postsecondary institutions that willingly 
provide data to the NSC. Many postsecondary institutions participate in the NSC 
voluntarily. In 2003, approximately 2,800 postsecondary institutions participated in 
the NSC, representing approximately 82% of postsecondary institutions at that time, 
including all Iowa community colleges, three Iowa regent universities, and most 
private colleges in the state (National Student Clearinghouse, 2008a, 2008b). 
Participating institutions provide data on student enrollment for each semester. The 
NSC data includes student Social Security numbers, institution of enrollment, and 
dates of enrollment for each semester of enrollment.  
 
 
48
 The MIS data from the IDE contain information on all students enrolled in 
Iowa community colleges as reported to the IDE by each community college in the 
2001-2002 academic year. Student characteristic data are reported at the end of the 
academic year for all enrolled students from that year. The current study only uses 
data for students enrolled in courses for credit. The IDE also collects data on type of 
award received and students’ program of study. A separate file containing a list of 
Pell recipients was also obtained from the Iowa Department of Education.  
 Iowa Workforce Development unemployment insurance (UI) wage data 
contain information on employment by quarter between 2003 and 2007. The data file 
contains wages for each job worked in each quarter. Quarterly wages are defined as 
the sum of the wages from all jobs worked in the quarter, and annual earnings are 
defined as the sum of all quarterly wages by fiscal year (from July 1 to June 30 of 
the following year). The number of quarters worked was also calculated, and 
individuals who did not work all four quarters of all five years were omitted from the 
analysis as will be explained below.  
The UI wage data also includes the name of the employer for which an 
individual works and industry code, but does not include the occupational code, thus 
making it impossible, in many cases, to identify whether the individual is employed in 
their field of study. 
The initial data match was based on 95,349 students enrolled in any of Iowa’s 
community colleges during the 2001-2002 academic year. However, the analysis 
was delimited to approximately 33,515 completers and leavers who were not 
enrolled in high school in the 2001-2002 academic year and did not continue in 
postsecondary schooling in the following academic year. Of this group, 2,196 were 
in the business career cluster, 1,884 were in the IT cluster, and 348 were in the 
marketing cluster. Completers are defined as those who complete an associate 
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degree, a certificate, or a diploma and were not found to be enrolled in any 
postsecondary institution in the academic year following completion (2002-2003). 
Leavers are defined as those who complete at least one credit during the academic 
year without receiving an award and who also were not found to be enrolled in any 
postsecondary institution in the following year academic year (2002-2003).  
The data were used to assess earnings for the first year after departure (July 
1, 2002 – June 30, 2003), and the following four fiscal years (July 1, 2003 – June 30, 
2004; July 1, 2004 – June 30, 2005; July 1, 2005 – June 30, 2006; July 1, 2006 – 
June 30, 2007). Social Security Numbers were used to match Iowa Workforce 
Development data with Iowa Department of Education data and NSC data. 
Any individuals enrolled in the following academic year (2002-2003) in any 
postsecondary institutions nationwide were identified through the National Student 
Clearinghouse. These records were removed from the dataset so that the cohort 
only included individuals who left schooling to enter the workforce. Also, students 
enrolled in high school while enrolled in the community college were excluded from 
the analysis as identified by the MIS data.  
 
Data Collection 
 Three sources of data were used in this study. The MIS data from the Iowa 
Department of Education, the UI wage data from the Iowa Workforce Development, 
and enrollment data from the National Student Clearinghouse. The MIS data from 
the IDE are collected by staff at each of the 15 Iowa community college. The data 
are provided by the community college staff to the IDE. One of the datasets used in 
this study is the year-end student enrollment file. These data are collected at the end 
of the academic year on all students enrolled in the community colleges. This file 
includes information on student background characteristics and enrollment 
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information, including date of birth, gender, race/ethnicity, and major program of 
study. In addition, a list of Pell recipients was provided by the IDE which was 
collected by the Iowa College Student Aid Commission. Another data file containing 
information about awards received was also used to provide information on 
completion of associate degrees, diplomas and certificates. 
 The Iowa Workforce Development UI wage data were provided through a 
data agreement between the IDE and the Iowa Workforce Development. The UI data 
are collected by employers in the state for each employee and provided to the Iowa 
Workforce Development. The records include the Social Security number of the 
individual, the quarterly wage, the number of the quarter worked, the name of the 
company, and the industry code. The industry code indicates the type of company or 
employer, but does not indicate the occupation of the individual. In other words, if 
the company’s industry is classified as manufacturing, we cannot determine if the 
individual employee is an accountant, engineer, maintenance worker, etc. Therefore, 
industry code is not being used in this analysis. 
 The Iowa Department of Education provided a data match from the National 
Student Clearinghouse (NSC). NSC data are provided voluntarily by many 
postsecondary institutions. Approximately 2,800 postsecondary institutions 
participated in the NSC in 2003 (National Student Clearinghouse, 2008b). This 
includes all Iowa community colleges, the three Iowa Regent universities, and most 
private colleges in the state. The enrollment data from the NSC include Social 
Security number, beginning and ending dates of enrollment, institution of enrollment, 
and institutional code. The limitation of this dataset is that not all postsecondary 
institutions are included. This could result in selection bias if some types of 
institutions are over-represented as NSC participants, though this is not known. 
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Data Access and Security 
The researcher accessed these three data sources as part of a funded 
research project from the Iowa Department of Education Division of Community 
Colleges and Workforce Preparation. Since the data include Social Security 
numbers, strict regulations regarding appropriate use of this data were maintained. A 
data security plan was signed by the principal investigator and the administrator of 
the IDE. An affidavit of nondisclosure was signed by the research team members. In 
compliance with the requirements of the data security plan, the data were kept in a 
locked office on a stand-alone, password-protected computer.  
Human subjects research approval was sought from the Iowa State University 
Institutional Review Board (IRB) and was granted for this study pending annual 
continuing review, which was completed as requested throughout the time period of 
the research. The IRB approval for this study was included as part of the approval 
for a larger study. The approved IRB form is provided in Appendix F.  
 
Sample 
The individuals in this study were enrolled in one of Iowa’s 15 community 
colleges in the 2001-2002 academic year. The total cohort of individuals enrolled in 
community colleges during this year was 95,349. From this initial cohort, those who 
were enrolled in any postsecondary institution (as identified through the National 
Student Clearinghouse) in the following academic year (2002-2003) were removed. 
Also those who were concurrently enrolled in high school while enrolled in the 
community college (as identified through the Iowa Department of Education MIS 
system) were removed.  
After removing those who were enrolled in a postsecondary institution in the 
following academic year and those who were concurrently enrolled in high school, 
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33,515 individuals remained. Of these 33,515 individuals, 42.7% were male and 
57.1% were female. Those under 25 constituted 53.0% of enrollment, while those 
aged 25 and over constituted 43.7% of enrollment. For ethnicity, 86.8% of enrollees 
were White, 3.1% were African-American, 1.9% were Hispanic, 1.3% were 
Asian/Pacific Islanders, and less than 1% were Native American. A total of 26.3% of 
enrollees were Pell grant recipients, and thus identified as economically 
disadvantaged for the purpose of this study. 
Finally, individuals who did not work all four quarters of all five years (fiscal 
years 2003 through 2007) were omitted from the analysis of wages but not from the 
descriptive tables of degree completion. Analyses were tested using various 
methodologies and it was concluded that, although this method reduces the number 
of individuals in the sample, it makes it possible to track a similar cohort of students 
across time while eliminating, for the purpose of comparison, those who stopped out 
of the workforce between 2003 and 2007 in order to apply a more robust 
measurement of the effects of the independent variables. 
 
Data Analysis Procedures 
Descriptive and comparative analyses were conducted to analyze the 
differences in earnings based on individual student characteristics for three career 
clusters. The data were analyzed using SAS (version 9.1) and SPSS (version 15.0). 
For the regression and ANOVA analyses, listwise deletion was employed, omitting 
cases with missing data on the variables being studied. It is particularly noteworthy 
that those who chose not to report ethnicity data were omitted from these analyses. 
All earnings are adjusted to the Consumer Price Index (Midwest Urban) 
adjusted to 2007 dollars in order to standardize comparisons across time. Because 
of data security concerns, no student data are reported without aggregating to at 
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least ten cases. Any disaggregated data that contain fewer than ten individuals have 
been suppressed.  
 The 2007 consumer price index for Midwest Urban consumers was adapted 
from the U.S. Department of Education Bureau of Labor Statistics (BLS). The 
inflation adjusted earnings are defined by the equation below, in which X represents 
the unadjusted earnings, A represents the most recent (2007) CPI factor, and B 
represents the previous (2003, 2004, 2005 or 2006) CPI factor (U. S. Department of 
Labor, 2007). 
X((A – B)/B ) + X = CPI adjusted earnings 
 
Research Question 1 
The first research question for this study is What are the background 
characteristics of business, IT, and marketing students at Iowa community colleges 
who completed degrees or left without completing degrees in 2002? 
In order to address this research question, cross-tabulations were used. Of 
particular interest are the student background characteristics, such as gender, 
race/ethnicity, age, and economic status as well as the degree completion rates for 
each of these groups. The purpose of this analysis was to explore the nature of 
community college students who went directly into the workforce (or return to the 
workforce) after leaving the community college, with particular interest in comparing 
degree completion of different groups.  
 
Research Question 2 
The second research question is What are the median earnings of business, IT, and 
marketing students at Iowa community colleges who completed degrees or left 
without completing degrees? 
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 For this question, tables of median earnings were prepared for students who 
were employed in all four quarters of all of the fiscal years used (2003 through 2007). 
Employment in four quarters of all five years was decided as the criteria for this 
research question so that a longitudinal comparison of one cohort of individuals 
could be conducted. 
 
Research Questions 3 and 4 
The third research question for this study is What are the differences in mean 
earnings in 2007 between groups of students based on gender, race/ethnicity, age, 
and degree completion for each of the three career clusters?  
The fourth research question for this study is What are the differences in 
mean change in earning from 2003 to 2007 between groups of students based on 
gender, race/ethnicity, and degree completion for each of the three career clusters? 
To address these research questions, mean differences in fiscal year 2007 
earnings and mean differences in change in earnings from 2003 to 2007 were 
compared based on enrollment in the business, IT, and marketing career clusters by 
gender, race/ethnicity, age, and degree completion. Four-way ANOVA tests were 
conducted with the three career clusters tested against gender, race/ethnicity, and 
age by degree completion status. The dependent variable for the third research 
question was 2007 earnings transformed using a log transformation in order to 
create a more normal distribution of the variable. The reason for using a log 
transformation will be discussed further in the next section. For the fourth research 
question, change in earnings, defined as the earning change in 2007 dollars from 
2003 to 2007, is the dependent variable. Only individuals who worked all four 
quarters of all five years were considered for all of these analyses. 
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The four-way ANOVA procedure examines the extent to which earnings differ 
for the various groups of individuals based on four independent variables in the 
model. The four-way ANOVA procedure makes it possible to study the variance of 
multiple independent variables at the same time (Hinkle, Wiersma, & Jurs, 2003). In 
K-way (containing two or more independent variables) ANOVA tests, the variance is 
partitioned four ways: within cell variance, column variance (in this case the 
influence of degree completion status), row variance (in this case the influence of 
gender, race/ethnicity, and age), and variance due to interaction between the 
independent variables. For the current study, it was determined that the interactions 
would be removed. Removing the interactions between the variables from the 
models results in increased power in the tests of the main effects by reducing the 
number of cells to which the variance must be distributed and improving parsimony 
of the tests (Hinkle, Wiersma, & Jurs, 2003). There are two null hypotheses that are 
tested. The first null hypothesis is that the population means of each independent 
variable are equal across the rows. That is, the means for students in IT or business 
are the same regardless of whether they are female or male or White or Non-White. 
The second null hypothesis is that the population means of each independent 
variable are equal across columns. That is, the means for Non-White females, for 
example, are equal regardless of completion status. 
Assumptions of the ANOVA procedure are: (1) the observations represent a 
random sample; (2) the observations follow a normal distribution; (3) the variances 
are equally distributed (homogeneity of variance). For the first of these assumptions, 
the sample used in this study is actually a population of all students who completed 
or left from community colleges in fiscal year 2002. The ANOVA procedure attempts 
to use this sample to make determinations about the community college students 
from other years. Thus, to address the assumption that this is a random sample, it 
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must be determined that there is nothing exceptional or unique about the Iowa 
economy during this time and about the group of students who enrolled in 
community colleges in 2002 and sought employment in the subsequent years. 
Contextually speaking, Iowa’s January unemployment rate rose from 2.6% in 2000 
to 3.0% in 2001 to 3.6% 2002 and 4.6% in 2004 and 2005. Then it declined to 4.0% 
in 2006 and back down to 3.7 in 2007 (Iowa Workforce Development, 2008b). Thus, 
these students were entering the labor force during a slow economic period, which 
could limit the generalizability of this data for non-recession times. As for whether 
this cohort of students represents a sample of Iowa community college students 
from other years, the Iowa Department of Education data that was summarized in 
chapter 2 shows that the percentage of Iowa community college students who are 
female has remained fairly consistent at around 57% between 2001 and 2007, while 
the percentage of students who are ethnic minorities has steadily increased from 8% 
to nearly 11% of those reporting (Iowa Department of Education, 2004, 2007). Also, 
a larger percentage of students (excluding those 17 and under) were between the 
ages of 18 and 22 in 2007 (59%) compared with 2001 and 2002 (57%). However, 
some of this increase may be in high school students. Thus, the enrollment trends 
for this sample do not deviate greatly from the trends that are happening in the years 
prior to and following 2002. 
For the second assumption, that the data follows a normal distribution, wages 
in 2007 was transformed using a natural logarithm transformation because based on 
reviewing the histograms of the data, it was determined that the variable was highly 
positively skewed. The log transformation was done on the 2007 wages because, 
after looking at histograms of the variables, it was determined that the 2007 wages 
variable was skewed to the right to such a degree that it violated the normality of 
distribution assumption of regression analysis. Tabachnick and Fidell (2007) 
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recommend that, in such cases, “the safest strategy . . . is to use transformations of 
variables to improve their normality unless there is some compelling reason not to” 
(p. 78). However, they also warn that transformation of variables is not always 
recommended since it can make the variable more difficult to interpret. Thus, the 
limitation of this transformation is that, while dollar amounts are an easy concept to 
interpret, the natural log of dollar amounts becomes less meaningful for 
interpretation. The natural log of 2007 wages was created using SPSS recoding. It 
was determined that the increase in wages from 2003 to 2007 was not skewed to a 
significant degree, so no transformation was used on this variable. 
Finally, for the third assumption, that the variances are homogeneous, 
Levene’s test of equality of variance was conducted. Tabachnick and Fidell (2007) 
recommend an F value of less than 10 for ANOVA tests with cells of equal or nearly 
equal size and an F value of less than 3 for ANOVA tests with cells sizes that are not 
equal. For all of the ANOVA tests, once wages was converted to a natural logarithm, 
the Levene F values ranged between .50 and 1.47. Thus, none of the tests violated 
this assumption. 
 
Research Questions 5 and 6 
The fifth research question for this study is How do student characteristics 
such as gender, race/ethnicity, economic status, age, degree completion, community 
college size, and student’s intention for enrolling predict 2007 earnings for business, 
IT and marketing program participants? 
The sixth research question for this study is How do student characteristics 
such as gender, race/ethnicity, economic status, age, degree completion, community 
college size, and student’s intention for enrolling predict change in earnings from 
2003 to 2007 for business, IT and marketing program participants? 
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In order to address these two research questions, sequential multiple 
regressions were used. Using sequential multiple regression, also called block 
regression, independent variables may be entered into the regression model in a 
selected order. This makes it possible to enter variables that are “causally prior” into 
the model before other variables (Tabachnick & Fidell, 2007). Thus, the contribution 
that each set of independent variables makes to the model can be assessed at its 
point of entry. 
The dependent variables in these analyses were the natural log of 2007 
wages and the increase in wages from 2003 to 2007. The transformation was done 
to create a more normal distribution in order to address the assumption of normality 
as discussed earlier. For the regression analysis, dichotomous dummy variables 
were created from the student intent and degree completion variables, so that the 
influence of each option could be analyzed separately. Dummy variables were 
created with no more new variables than there are degrees of freedom in the original 
variable (Tabachnick & Fidell, 2007).  
Also, care was taken to ensure that the sample sizes were not too small for 
the analyses being conducted. Tabachnick & Fidell (2007) provide a simple rule of 
thumb for checking the sample size for multiple regression analyses. They give the 
formula N ≥ 50 + 8m, where m is the number of independent variables used in the 
model. The regression analyses for the marketing cluster are close to this threshold, 
with 167 participants and 14 variables in the model, but when applying the formula 
(50 + (8)(14)), the minimum allowable sample size is 162, making this a safe 
analysis by this standard. 
Table 3.1 displays the proposed model for the sequential regression. The first 
block of variables is individual background characteristics: race/ethnicity, gender, 
age, and economic status. Size of the community college is also included in this step 
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since it can be considered an input variable. The second block represents the 
student’s most recently stated goal for enrollment in their program. The possible 
goals are enter the workforce, explore courses to decide on a career, and advance 
in current job or career, while the alternate goal is transfer to a four year institution or 
personal goal. The third block represents degree completion, which is divided into 
completion of an associate degree, completion of a diploma, with the alternate being 
no completion of any award. The dependent variable for research question five is 
2007 earnings with a log transformation. The dependent variable for research 
question six is change in earnings from 2003 to 2007. 
  
Table 3.1: 
Variables for sequential regressions of 2007 earnings (with log transformation) and 
change in earnings from 2003 to 2007 for business, IT, and marketing 
Block 1: Background 
Characteristics 
Block 2: Program 
Type 
Block 3: Student 
Goals 
Block 4: Degree 
Completion 
Gender Enter Workforce Associate Degree 
Completion 
 
Age (25 and older or 
under 25) 
 
Explore course to 
decide on a career 
Diploma Completion 
Ethnicity (White or Non-
White) 
 
Advance in current job 
or career 
 
Receipt of Pell Grant 
 
  
Size of Community 
College (Total 
enrollment greater than 
or less than 7500) 
Top four or five 
program majors in 
each career cluster 
  
 
Variables 
Table 3.2 provides a list of the variables used in the analyses. The dependent 
variables for the ANOVA and regression analyses are 2007 wages converted using 
a log transformation and percent change in earnings from 2003 to 2007. The log  
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Table 3.2 
List of variables and description used in the study 
Variable Name Description Coding Source 
Female Gender 1=female 
0=male 
IDE Student year 
end student data file 
 
25 and older Age 25 and older or less than 25 as 
of June 30, 2002 
1=25 or older 
0=under 25 
IDE Student year 
end student data file 
 
Non-White Individual is non-white or white 1=Non-White 
0=White 
IDE Student year 
end student data file 
 
Receipt of Pell 
Grant 
Received a Pell grant in 2002 fiscal 
year 
1=Pell Recipient 
0=Non-Pell Recipient 
Pell file from Iowa 
College Student Aid 
Commission, 
provided by IDE 
 
Size of 
Community 
College 
Total enrollment of the community 
college is greater than or less than 
7500 in 2003-2004 academic year  
 
1=CC enrollment of 7500 or 
larger 
0=CC smaller than 7500 
Carnegie 
classification system 
Program of 
Study 
Program major as defined by the 
Classification of Instructional 
Programs (CIP) number 
Name of program major IDE year end award 
file (completers) or 
IDE course file (non-
completers) 
 
Enter Workforce Students self-reported goal for 
enrolling in the program is to enter 
the workforce 
 
1= Goal of entering workforce 
0=Other goal 
 
IDE Student year 
end student data file 
Explore courses Students self-reported goal for 
enrolling in the program is to 
explore courses to decide on a 
major 
 
1=Goal of exploring courses 
0=Other goal 
IDE Student year 
end student data file 
Advance in 
current job or 
career 
Students self-reported goal for 
enrolling in the program is either to 
advance in their current job or to 
find a new job in the same field 
 
1=Goal of advancing in current 
job or career 
0=Other goal 
IDE Student year 
end student data file 
Associate 
Degree 
Completer 
Student completed an associate 
degree within the 2002 fiscal year 
 
1=Associate Degree 
Completer 
0=Other award or no award 
IDE year end award 
file 
Diploma 
Completer 
Student completed a diploma within 
the 2002 fiscal year 
 
1=Diploma Completer 
0=Other award or no award 
IDE year end award 
file 
2007 Wages Wages from fiscal year 2007 (July 
1, 2006 to June 30, 2007). These 
are delimited to only individuals 
who worked all four quarters of all 
five years from 2003 to 2007. 
 
For descriptive analyses, this 
variable is the sum of all 
wages for a given year. For 
ANOVA and regression 
analyses, the natural log of this 
variable is used. 
 
IWD unemployment 
wage file data 
Change in 
earnings 2003-
2007 
Wages from fiscal year 2007 minus 
2003 wages (adjusted to 2007 
dollars); divided by the 2003 
adjusted wages; multiplied by 100. 
 
This variable is measured as a 
percent with either negative or 
positive values 
IWD unemployment 
wage file data 
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transformation, as discussed earlier, creates a more normal distribution in order to 
meet the assumption of normality for regression and ANOVA analyses.  
The independent variables being used in the study are individuals’ age, race or 
ethnicity, gender, economic status (Pell recipients), students’ goal for enrolling, size 
of community college, degree completion. 
Age is divided into two groups: those under 25 and those 25 and over. Race 
is divided into African-American, White, Hispanic, Asian/Pacific Islander, and 
American Indian for descriptive analyses, but has been aggregated into the 
categories of White and Non-White for inferential analyses due to small numbers of 
Non-White individuals in the study. Economic status is defined according to whether 
a student received a Pell grant.  
The size of the community college is defined according to updated Carnegie 
Classification definitions for community colleges (Hardy & Katsinas, 2006). Using the 
Carnegie definitions, colleges that enrolled 7500 or more students in the 2003-2004 
academic year are considered large (Carnegie Foundation, 2007).  
Receipt of a Pell grant serves as a proxy for economic disadvantage. Federal 
Pell grant eligibility is based on the student’s estimated family contribution (EFC), the 
cost of attendance, the student’s full-time status, and attendance for a full academic 
year (U.S. Department of Education, 2007). While receipt of a Pell grant is often 
used as a proxy for economic disadvantage, some have questioned whether receipt 
of a Pell grant is an appropriate measure of economic disadvantage, suggesting that, 
since not all who are eligible for Pell grants actually receive them, they give an 
overly conservative estimate of the number of low-income enrollees (Romano & 
Millard, 2006; Tebbs &Turner, 2005). However, because this is the only variable 
currently available for the dataset used in this study which can indicate economic 
status, Pell receipt is the best indicator of economic disadvantage available.  
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The variable student intent refers to the student’s most recently stated reason 
for enrolling at the college or in a course as provided at the time the student applied 
to the community college or courses (Iowa Department of Education, 2008). The 
following responses are permitted for this field: 
 
 
1 = Transfer to another college/university  
2 = Prepare to enter job market  
3 = Explore courses to decide on career  
4 = Self-improvement/Improve basic skills  
5 = Take courses for personal interest  
6 = Improve skills for present job  
7 = Prepare to change careers  
8 = Meet certification/Licensure requirements  
9 = Undecided/Unknown/Other  
 
For the purpose of this study, binary variables were created from #2 above (prepare 
to enter job market), #3 above (explore courses to decide on a career), and the 
combination of #6 and #7 (improve skills for present job and prepare to change 
careers) both of which represent individuals already in the workforce, referred to 
here as “current job goal.” It should be noted that this variable is unrelated to the 
student’s degree aspirations. The student intent variable primarily represents goals 
not related to degree completion. A variable indicating whether a person had the 
goal of completing an associate degree, a diploma, a certificate, or no degree, was 
not available in the dataset for this study. 
 Specific programs of study are defined according to the first 6 digits of the 
CIP code (an 8-digit code). The purpose of using only the first 6 digits is that in many 
cases the last two digits only indicate the degree goal, resulting in redundancy of 
similar programs. These programs were further grouped according to career clusters 
for business, IT, and marketing. Career clusters are the major programs in which 
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students enrolled, as defined by the Iowa Department of Education MIS data system 
based the Classification of Instructional Programs (CIP) codes, which are defined by 
the federal Department of Education and reported in the Integrated Postsecondary 
Educational Data System (IPEDS) (NCES, 2008b). CIP codes are aggregated into 
sixteen categories based on national definitions of career clusters. The career 
clusters are groupings of similar occupations and industries that were developed in 
collaboration between the Office of Vocational and Adult Education (OVAE) in the 
U.S. Department of Education, the National Association of State Directors of Career 
and Technical Education Consortium (NASDCTEC), and other CTE organizations. 
The purpose of the States’ Career Clusters Initiative was to standardize and improve 
the pathways to successful careers for participants in CTE programs. This is done 
through creating rigorous standards for the knowledge and skills that are expected in 
each cluster (States’ Career Clusters, 2007). The Iowa Department of Education 
determines which programs are included under each career cluster for Iowa 
community colleges.  
The sixteen career clusters are: 
 Agriculture and Natural Resources 
 Arts and Communications Services 
 Business and Administrative Services 
 Construction 
 Education and Training Services 
 Financial Services 
 Health Services 
 Hospitality and Tourism 
 Human Services 
 Information Technology Services 
 Legal and Protective Services 
 Logistics, Transportation, and 
Distribution Services 
 Manufacturing 
 Marketing, Sales, and Services 
 Public Administration/Government 
Services  
 Scientific, Engineering, and Technical 
Services 
 
The following majors are included in the career cluster called Business, 
Management and Administration (Majors that have been combined as one program 
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due to sharing the same first six digits of the CIP code are listed together, separated 
by semicolons): 
 Business Administration and Management; Business Administration and 
Management (Advanced Standing) 
 Office Supervision and Management 
 Accounting Management; Bookkeeping 
 Accounting Technician Specialist; Accounting Information Systems 
Technician Management 
 Administrative Assistant Specialist; Administrative Specialist Management; 
Administrative Assistant (Advanced Standing); General Secretary 
Management; Secretarial Specialist 
 Executive Secretary Management 
 Legal Secretary Specialist; Legal Administrative Secretary Management 
 Medical Secretary Specialist; Medical Administrative Secretary Management; 
Medical Secretary—Transcriptionist Management 
 Information Processing Specialist; Information Systems Management 
 General Office Clerk Specialist 
 Human Resources Management and Services 
These are the programs that make up the cluster called Information Technology 
Services: 
 Media Technology 
 Computer and Information Sciences (General) 
 Information Technology 
 Computer and Information Sciences (Other) 
 Computer Servicing; Computer Servicing Technology 
 Communications Electronics; Communications Electronics Technology 
 Computer Electronics Technology 
 Data Programming Technician/Technologist; Data Programming Technician 
AS-400 
 Business Data Programming Technician 
 Business Systems Networking Management 
 Business Computer Facilities Operator 
 Micro Computer Operation Technician; Micro Computer 
Operation/Technology; Micro Computer Support Technician; Micro Computer 
Support Specialist Technology; Web Design and Development Technology 
 Business Information Systems Management 
 Business Information and Data Processing Services 
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These are the programs included in the Marketing, Sales, and Services career 
cluster: 
 Fashion Marketing Specialist 
 Business and Personal Services Marketing, Other 
 Entrepreneurship, General 
 Industrial Marketing 
 International Marketing 
 Retail Marketing; General Marketing 
 Marketing Management 
 Marketing Management, Other 
 Building Materials Marketing 
 Insurance Marketing 
 Transportation and Travel Marketing 
 
 Degree completion refers to the type of degree completed (if a degree was 
completed). Students may complete an associate degree (associate applied 
sciences, associate of arts, associate of sciences, or another type of associate 
degree), a diploma, a certificate, or no degree. For most analyses, certificates were 
not included because of small numbers of certificate completers. 
 
Limitations 
Secondary datasets were used for this study. As a result, some of the 
limitations result from the nature of these datasets. This study does not seek to 
account for all variables that may influence postcollege earnings of CTE students. 
For example, information on student grades, GPA, ACT or SAT scores were not 
used, nor were they available in the MIS data system. Thus a measure of students’ 
classroom achievement or performance is not available. 
 In some cases, the data were self-reported. As a result, students often 
choose not to report personal information such as ethnicity or age. Student intent is 
also limited because it does not account for students changing their intentions 
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through their time of enrollment. Also, the use of Pell as an indicator of economic 
disadvantage, as discussed earlier, has been challenged as not accounting for all 
economically disadvantaged individuals (Romano & Millard, 2006), making Pell 
receipt a less reliable proxy for economic disadvantage than other variables such as 
family income (which was not available for this study).  
Also, for the ANOVA and regression analyses, a log transformation was used 
on wages in 2007 as a dependent variable. While this solves the problem of non-
normality for this variable, resulting in a more robust analysis, it also limits the 
interpretations that can be made in the analyses using this variable. The regression 
model in particular is limited because the coefficients are on a scale other than 
dollars, making it impossible (without further transformations) to determine difference 
in wages in actual dollar amounts. 
 The unemployment insurance data also have some limitations. It is not 
possible to account for employment factors such as job satisfaction, full-time status, 
and whether individuals are employed in the field for which they received their 
degree. Also, not all individuals may be accounted for through the UI wage system. 
Individuals who are unemployed, not in the workforce, federal employees, and those 
in the military cannot be identified. Also, those working in other states cannot be 
identified.  
 
Delimitations 
 In addition to the limitations of the study that were caused by the nature of the 
datasets, decisions were also made to delimit the study. First, this study is delimited 
to the Iowa context in which it was conducted. Although the study may have 
implications for those in other states, it is not intended to be generalized beyond its 
immediate context. It was also decided that the study would focus on individuals who 
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were not concurrently enrolled in high school in 2002 and did not transfer or re-enroll 
in college in the year following the 2002 academic year. This was decided in order to 
apply a robust measure of earnings because the earnings of these students will 
likely be different from others in the cohort. 
Also, it was decided that for the ANOVA and regression analyses, only 
individuals who worked all four quarters of all five years of the study would be 
included in the analyses. After trying several alternative comparison groups (for 
example, those who worked all four quarters of 2003 and 2007 only), this decision 
was made in order to provide a more consistent comparison group, reducing the 
interference of those who may have stopped out of the workforce between 2003 and 
2007.  
 
Ethical Considerations 
 The data were accessed through a data security agreement, and therefore 
strict regulations dictated the appropriate use of the data used in this study. For 
example, raw data were not to leave the locked office in which they were stored, and 
duplicate copies of the raw data were not to be created. In addition, human subjects 
approval was obtained for this study from the Iowa State University Institutional 
Review Board. A copy of the approved IRB application is provided in Appendix F. 
The researcher was aware of the sensitive nature of this data and complied with all 
restrictions on the use of data containing Social Security numbers. No student data 
has been reported without aggregating to at least 10 cases in order to maintain the 
anonymity of the individuals whose information is in the dataset.  
 The next chapter includes the results of the analysis, addressing each of the 
research questions for the study. 
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CHAPTER 4. FINDINGS 
 
 This study focuses on wages of three career clusters: business, IT, and 
marketing. This chapter presents the results of the analysis. The first research 
question asks about the background characteristics of completers and leavers of 
these three clusters. The next question asks about the median wages of these 
individuals traced for five years. The third and fourth research questions ask about 
differences in mean earnings after five years and mean increase in earnings. The 
last two questions ask about the variables that predict earnings after five years and 
increase in earnings.  
 
Background Characteristics and Degree Completion 
The first research question guiding this study is What are the degree 
completion rates and background characteristics of business, IT, and marketing 
students at Iowa community colleges who completed degrees or left without 
completing degrees in 2002? To address this question, descriptive tables of degree 
completion status by background characteristics are presented for the three clusters, 
looking at the entire cohort of leavers and completers. The sample for this question 
consists of all completers and leavers from 2002, defined as any individual who 
attended the community college in fiscal year 2002, and were not found in the 
National Student Clearinghouse to be attending any postsecondary institution in the 
following fiscal year. Thus, students who transferred or continued their enrollment 
are not included in these analyses.  
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Background Characteristics of Business Participants 
Tables 4.1 through 4.6 address this question using descriptive tables for 
individuals who were in the business cluster. Table 4.1 indicates that the majority of 
business completers and leavers are female (1786 females, compared to 410 
males). A larger percentage of female business students leave with associate 
degrees (17% vs. 9%) or diplomas (10% vs. about 1%), while a larger percentage of 
male business students leave with no award.  
 
Table 4.1 
Completion status of 2002 business completers and leavers by gender (N = 2196) 
 Associate Diploma Certificate No Award Total 
 N % N % N % N % N % 
Female 296 17% 180 10% 24 1% 1286 72% 1786 100%
Male 38 9% * * * * 367 90% 410 100%
* Fewer than ten individuals in the cell 
Note: One student with missing gender data is omitted from this table 
 
Table 4.2 indicates that more of the students who complete or leave business 
programs at Iowa community colleges are White. Comparing completion rates by 
ethnicity is not possible given the small numbers of individuals in some categories. 
However, it may be noted that the majority of individuals, regardless of ethnicity, do 
not complete awards. It may also be noted that 74% of White students do not 
complete awards—the lowest non-completion rate of the groups, while 94% of 
African-American students in business do not complete awards. 
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Table 4.2 
Completion status of 2002 business completers and leavers by ethnicity (N = 2197) 
 Associate Diploma Certificate No Award Total 
 N % N % N % N % N % 
Native 
American * * * * * * 17 85% 20 100%
Asian or 
Pacific 
Islander * * * * * * 18 82% 22 100%
African-
American * * * * * * 80 94% 85 100%
Hispanic * * * * * * 42 86% 49 100%
White 315 16% 170 9% 27 1% 1444 74% 1956 100%
No 
Response * * * * * * 53 81% 65 100%
* Fewer than ten individuals in the cell 
 
A slightly lower percentage of Pell recipients, as seen in Table 4.3, leave 
without completing awards (70% and 83% for female and male Pell recipients, 
respectively, do not complete awards, and 74% and 92% for female and male non-
Pell recipients do not complete awards). For age, in Table 4.4, there is little 
difference in the percentage of non-completers between those 25 and over and 
those under 25. However, the percentage of those 25 and over who complete 
associate degrees is slightly higher than for those under 25 for both male and female 
students (18% of females 25 and over complete associate degrees, compared with 
15% of females under 25, while 11% of males 25 and over complete associate 
degrees, compared with 8% of those under 25). 
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Table 4.3  
Completion status of 2002 business completers and leavers by receipt of Pell grant 
and gender (N = 2196) 
  Associate Diploma Certificate No Award Total 
  N % N % N % N % N % 
Pell Female 138 17% 96 12% * * 551 70% 790 100%
 Male 14 13% * * * * 88 83% 106 100%
Non-Pell Female 158 16% 84 8% 19 2% 735 74% 996 100%
 Male 24 8% * * * * 279 92% 304 100%
* Fewer than ten individuals in the cell 
Note: One student with missing gender data is omitted from this table. 
 
Table 4.4  
Completion status of 2002 business completers and leavers by age and gender  
(N = 2179) 
  Associate Diploma Certificate No Award Total 
  N % N % N % N % N % 
25 or Over Female 168 18% 86 9% 11 1% 689 72% 954 100%
 Male 17 11% * * * * 138 88% 157 100%
Under 25 Female 127 15% 93 11% 13 2% 587 72% 820 100%
 Male 20 8% * * * * 225 91% 248 100%
* Fewer than ten individuals in the cell 
Note: One student with missing gender data and 17 students with missing age data are omitted from 
this table. 
 
Table 4.5 displays the completion rates based on the purpose that the student 
indicated for his or her enrollment. Entering the job market was the goal of the 
largest number of individuals, followed by those who did not indicate a goal, those 
intending to transfer, and those preparing to change careers. Those with the goal of 
entering the job market or preparing to change careers were the least likely of all 
groups to leave without completing an award (each with 70% not completing 
awards). 
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Table 4.5 
Completion status of 2002 business completers and leavers by most recently 
indicated student goal (N = 2197) 
 Associates Diploma Certificate No Award Total 
 N % N % N % N % N % 
Transfer 43 15% 10 4% * * 225 80% 282 100%
Enter job market 154 20% 72 9% * * 554 70% 786 100%
Explore courses 10 13% * * * * 62 78% 79 100%
Self improvement * * * * * * 38 76% 50 100%
Personal interest * * * * * * 55 90% 61 100%
Improve skills for 
present job 20 12% * * * * 132 80% 164 100%
Prepare to change 
careers 41 19% 15 7% * * 152 70% 211 100%
Certification * * * * * * 41 77% 53 100%
Undecided/ No goal 
given 45 9% 67 13% * * 395 77% 511 100%
Total 334 15% 182 8% 27 1% 1654 75% 2197 100%
* Fewer than ten individuals in the cell 
Note: Certificate completers are excluded from the chart, but included in totals. Thus, rows may not 
sum to total. 
 
Finally, Table 4.6 displays the majors in which students in the business career 
cluster enrolled, ranked according to the number of students who complete or leave 
from each (not including those programs with less than 10 student leaving or 
completing in 2002). Included in the table is the percentage of each program that are 
female. Roughly four-fifths of those who completed or left from programs in the 
business career cluster majored in Business Administration & Management, 
Accounting/Bookkeeping, Administrative Assisting, Executive Secretary 
Management, or Medical Administrative Secretary Management. 
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Table 4.6  
Completion status of 2002 business completers and leavers by program of study (N 
= 2197) 
  Associate Diploma Certificate No Award Total 
  
% 
Female 
N % N % N % N % N % 
Business 
Administration & 
Management 60% 89 14% * * * * 548 85% 641 100% 
Accounting/Book-
keeping 86% 93 20% 26 6% * * 353 75% 472 100% 
Administrative 
Assisting 97% 33 10% 87 25% * * 217 63% 346 100% 
Executive 
Secretary 
Management 97% 60 24% * * * * 176 71% 247 100% 
Medical 
Administrative 
Secretary 98% 19 12% 11 7% * * 125 81% 155 100% 
Information 
Systems and 
Processing 49% 15 14% * * * * 81 75% 108 100% 
General Office 
Clerk Specialist 95% * * 16 22% * * 52 71% 73 100% 
Accounting 
Technician 
Specialist 86% * * 21 27% * * 53 68% 78 100% 
Office Supervision 
& Management 100% 14 37% * * * * 18 47% 38 100% 
Legal 
Administrative 
Secretary 39% * * * * * * 28 80% 35 100% 
Total 81% 334 15% 182 8% 27 1% 1653 75% 2196 100% 
* Fewer than ten individuals in the cell 
 
Females clearly dominate the administrative, clerical and accounting fields, 
with between 86% and 98% of the participants in these programs being female. By 
comparison, the largest program, Business Administration and Management has 
only slightly more women than men, with 60% of the participants being female.  
Those in Administrative Assisting and Office Supervision & Management had 
the lowest non-completion rates, with only 63% and 47% not completing some type 
of award, respectively. Business Administration and Management had the highest 
percentage of students not completing some type of award, with 85% of the students 
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not completing any type of award. Interestingly, the Administrative Assisting program 
is the only one that is primarily a diploma program, with 34% of participants receiving 
diplomas.  
 
Background Characteristics of IT Participants 
 Tables 4.7 through 4.12 show the completion status of IT participants. Unlike 
the business cluster, the majority of participants in IT programs are male (1133 
males, compared with 751 females) as shown in Table 4.7. Also, there was a higher 
percentage of participants of IT programs who leave without an award when 
compared with those who participated in business programs, but when comparing by 
gender, there is less disparity in IT between males and females (78% of both males 
and females leave IT programs with no award). Associate degree completion rates 
are also similar between male and female participants, but with a slightly higher 
percentage of males than females completing associate degrees in IT.  
 
Table 4.7 
Completion status of 2002 IT completers and leavers by gender (N = 1884) 
 Associate Diploma Certificate No Award Total 
 N % N % N % N % N % 
Female 129 17% 30 4% * * 588 78% 751 100%
Male 225 20% 19 2% * * 883 78% 1133 100%
* Fewer than ten individuals in the cell 
Note: Excluded from this table are 19 students with missing gender data. 
 
 As with the business cluster, a smaller percentage of White students in IT 
leave without a degree than for all ethnic groups (Table 4.8). For White students, 
77% leave without completing a degree, compared with 91% of Hispanic students, 
85% of African-American students, and 86% of Asian or Pacific Islander students. 
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Table 4.8 
Completion status of 2002 IT completers and leavers by ethnicity (N = 1903) 
 Associate Diploma Certificate No Award Total 
 N % N % N % N % N % 
American 
Indian * * * * * * 14 88% 16 100%
Asian or 
Pacific 
Islander * * * * * * 36 86% 42 100%
African-
American * * * * * * 33 85% 39 100%
Hispanic * * * * * * 32 91% 35 100%
White 332 20% 43 3% * * 1262 77% 1646 100%
No Response 13 10% * * * * 112 90% 125 100%
    
* Fewer than ten individuals in the cell 
 
A smaller percentage of both male and female Pell recipients in IT (Table 4.9) 
left without completing degrees than did male and female non-Pell recipients, which 
is again similar to the findings for the business cluster. For age (Table 4.10), a 
smaller percentage of women under the age of 25 in the IT cluster left without 
completing awards than females over the age of 25 (73% and 79%, respectively), 
although there is little difference between male completion rates by age. 
 
Table 4.9  
Completion status of 2002 IT completers and leavers by receipt of Pell grant and 
gender (N = 1884) 
  Associate Diploma Certificate No Award Total 
  N % N % N % N % N % 
Pell Female 47 18% 15 6% * * 192 75% 255 100%
 Male 73 24% * * * * 223 73% 304 100%
Non Pell Female 82 17% 15 3% * * 396 80% 496 100%
 Male 152 18% 13 2% * * 660 80% 829 100%
* Fewer than ten individuals in the cell 
Note: Excluded from this table are 19 students with missing gender data. 
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Table 4.10  
Completion status of 2002 IT completers and leavers by age and gender (N = 1829) 
  Associate Diploma Certificate No Award Total 
  N % N % N % % N % N 
25 or Over Female 92 17% 23 4% * * 438 79% 556 100%
 Male 116 20% 15 3% * * 451 77% 587 100%
Under 25 Female 37 22% * * * * 122 73% 167 100%
 Male 109 21% * * * * 405 78% 519 100%
* Fewer than ten individuals in the cell 
Note: Excluded from this table are 19 students with missing gender data and 55 with missing age 
data. 
 
Table 4.11 displays the completion status of IT program participants by the 
indicated purpose for enrolling. The largest number of students gave no indication of 
their goal for enrolling (664), followed by the goals of entering the job market (614), 
preparing to change careers (213), and transferring (161). Non-completion rates 
were lowest for those intending to change careers or enter the job market (72% and 
73% not completing awards, respectively). 
Looking at the results by major within the IT cluster (Table 4.12), four-fifths of 
IT participants were in the top five groups of programs: Micro Computer Support, 
Operation, and Web Design; Data Programming Technician/Technologist; Computer 
Electronics Technology; Business Systems Networking Management; and 
Information Technology. The information technology major is the only major in the IT 
cluster which has more female than male students (60% female). Those that have a 
much higher percentage of male students are Communication Electronics (8% 
female), Computer Servicing Technology (11% female), Computer Electronics 
Technology (22% female), Business Data Programming (32% female), and Data 
Programming Technician (39% female). 
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Computer Servicing Technology, Communication Electronics, and Computer 
and Information Sciences have the lowest percentage of students leaving without 
completing an award (27%, 49%, and 59% respectively), with most of completers 
completing an associate degree. Computer Servicing Technology and Computer 
Information Sciences are male dominated fields, while Communication Electronics is 
more evenly divided by gender. 
 
Table 4.11 
Completion status of 2002 IT completers and leavers by most recently indicated 
student goal (N = 1903) 
 Associates Diploma Certificate No Award Total 
 N % N % N % N % N % 
Transfer 29 18% * * * * 128 80% 161 100%
Enter job market 145 24% 19 3% * * 446 73% 614 100%
Explore courses * * * * * * 32 84% 38 100%
Self improvement * * * * * * 19 90% 21 100%
Personal interest * * * * * * 23 100% 23 100%
Improve skills for 
present job 13 9% * * * * 120 86% 139 100%
Prepare to change 
careers 53 25% * * * * 154 72% 213 100%
Certification * * * * * * 27 90% 30 100%
Undecided/ No goal 
given 104 16% 19 3% * * 540 81% 664 100%
Total 354 19% 50 3% 10 .5% 1489 78% 1903 100%
* Fewer than ten individuals in the cell 
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Table 4.12 
Completion status of 2002 IT completers and leavers by program of study (N = 
1903) 
  Associate 
  
Diploma 
  
Certificate No Award Total 
  
% 
Female 
N % N % N % N % N % 
Micro Computer 
Support/ Operation/ 
Web Design 47% 92 11% 42 5% * * 685 84% 820 100% 
Data Programming 
Technician/ 
Technologist 39% 120 21% * * * * 445 79% 566 100% 
Computer Electronics 
Technology 22% 12 10% * * * * 108 86% 125 100% 
Business Systems 
Networking 
Management 32% 24 23% * * * * 80 77% 104 100% 
Information 
Technology 60% 11 19% * * * * 47 81% 58 100% 
Business Information 
Systems 
Management 43% 16 29% * * * * 38 68% 56 100% 
Computer Servicing 
Technology 11% 40 65% * * * * 17 27% 62 100% 
Computer & 
Information Sciences 50% 15 41% * * * * 22 59% 37 100% 
Communications 
Electronics 8% 20 51% * * * * 19 49% 39 100% 
Business Data 
Programming 
Technician 32% * * * * * * 17 77% 22 100% 
Total 40% 354 23% 50 3% 10 .5% 1489 73% 1903 100% 
* Fewer than ten individuals in the cell 
Note: Column totals may not be an exact sum of columns because programs with less than ten 
participants that are excluded from the table. 
 
Background Characteristics of Marketing Participants 
 Tables 4.13 through 4.18 show the completion status and background 
characteristics of marketing completers and leavers. There is a fairly even split 
between males and females enrolling in this cluster, with a few more females than 
males (Table 4.13). Non-completion rates for this program are lower for females 
than for males (72% of females do not complete compared to 77% of males).  
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Table 4.13 
Completion status of 2002 marketing completers and leavers by gender (N = 348) 
 Associate Diploma Certificate No Award Total 
 N % N % N % N % N % 
Female 42 23% * * * * 134 72% 185 100%
Male 35 21% * * * * 125 77% 163 100%
* Fewer than ten individuals in the cell 
 
 The numbers for non-White students in this cluster are too small to compare 
completion rates by ethnicity (Table 4.14). However, 23% of White students 
completed associate degrees. 
 The differences in degree completion based on receipt of a Pell grant for male 
and female marketing participants (Table 4.15) are minor. However, the number of 
Pell recipients in this cluster is relatively small. For age (Table 4.16), a smaller 
percentage of students under 25 leave without completing an award than those 25 
or over (71% of females under 25 do not complete awards compared to 76% of 
females 25 and over not completing awards). For males the difference is smaller 
with 76% of males under 25 not completing awards and 78% of males 25 and over 
not completing awards. 
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Table 4.14 
Completion status of 2002 marketing completers and leavers by ethnicity (N = 348) 
 Associate Diploma Certificate No Award Total 
 N % N % N % N % N % 
American 
Indian * * * * * * * * * * 
Asian or Pacific 
Islander * * * * * * * * * * 
African-
American * * * * * * 11 100% 11 100%
Hispanic * * * * * * * * * * 
White 73 23% * * * * 239 74% 323 100%
No Response * * * * * * * * * * 
* Fewer than ten individuals in the cell  
 
 
Table 4.15  
Completion status of 2002 marketing completers and leavers by receipt of Pell grant 
and gender (N = 348) 
  Associate Diploma Certificate No Award Total 
  N % N % N % N % N % 
Pell Female 10 23% * * * * 32 73% 44 100%
 Male * * * * * * 25 76% 33 100%
Non-Pell Female 32 23% * * * * 102 72% 141 100%
 Male 29 22% * * * * 100 77% 130 100%
* Fewer than ten individuals in the cell  
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Table 4.16  
Completion status of 2002 marketing completers and leavers by age and gender 
(N = 347) 
  Associate Diploma Certificate No Award Total 
  N % N % N % % N % N 
25 or Over Female 10 17% * * * * 44 76% 58 100%
 Male * * * * * * 31 78% 40 100%
Under 25 Female 32 25% * * * * 90 71% 127 100%
 Male 27 22% * * * * 93 76% 122 100%
* Fewer than ten individuals in the cell  
Note: One student with missing age data was omitted from this table 
 
Completion status by student goal is provided in Table 4.17. The majority of 
students in the marketing cluster indicated their goal to be entering the job market 
(184, or 53%). The second most popular response was the goal of transferring. 
Interestingly, only 13 of the 348 indicated their goal to be preparing to change 
careers and only 24 of the 348 indicated the goal of improving skills for their current 
job. The lowest percentage of students leaving without completing an award was for 
those intending to enter the job market (67% not completing any type of award). 
Looking at completion rates by type of program in Table 4.18, the top four 
programs account for 85% of marketing students. These programs are 
General/Retail Marketing, Marketing Management, Marketing Management, Other, 
and Fashion Marketing Specialist. With the exception of Fashion Marketing, which is 
89% female, the programs within the marketing cluster are fairly evenly split 
between male and female students. General/Retail Marketing has the lowest non-
completion rate, with 67% of program participants leaving without any type of award. 
 
 
 
 
 
82
Table 4.17 
Completion status of 2002 marketing completers and leavers by most recently 
indicated student goal (N = 348) 
 Associates Diploma Certificate No Award Total 
 N % N % N % N % N % 
Transfer * * * * * * 52 84% 62 100%
Enter job market 52 28% * * * * 124 67% 184 100%
Explore courses * * * * * * 10 91% 11 100%
Self improvement * * * * * * * * * * 
Personal interest * * * * * * * * * * 
Improve skills for 
present job * * * * * * 22 92% 24 100%
Prepare to 
change careers * * * * * * * * 13 100%
Certification * * * * * * * * * * 
Undecided/ No 
goal given * * * * * * 30 73% 41 100%
Total 77 22% * * * * 259 74% 348 100%
* Fewer than ten individuals in the cell  
 
 
Table 4.18 
Completion status of 2002 marketing completers and leavers by program of study (N 
= 348) 
  Associate Diploma Certificate No Award Total 
  
% 
Female 
N % N % N % N % N % 
General / Retail 
Marketing 44% 36 32% * * * * 86 67% 125 100% 
Marketing 
Management 48% 23 24% * * * * 69 73% 94 100% 
Marketing 
Management, 
Other 55% * * * * * * 38 81% 47 100% 
Fashion 
Marketing 
Specialist 89% * * * * * * 36 82% 44 100% 
Entrepreneurship
, General 46% * * * * * * * * 13 100% 
Total 53% 77 22% * * * * 259 74% 348 100% 
* Fewer than ten individuals in the cell 
Note: Column totals may not be an exact sum of columns because programs with less than ten 
participants that are excluded from the table. 
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Summary of Descriptive Analyses 
 The descriptive tables reveal that degree completion rates for all three 
clusters and all types of students are extremely low. The tables also show that 
completion rates are particularly lower for certain groups. Female students have 
higher rates of degree completion than male students for business and marketing, 
and similar rates for IT. Though the data are extremely limited for ethnicity, White 
students complete at consistently higher rates for all three career clusters. There are 
also indications that Pell recipients complete at higher rates than non-Pell 
recipients—this is true for participants in programs in business and IT, but there is 
no difference between Pell and non-Pell marketing participants.  
 
Median Annual Earnings 
The second research question guiding this study asks What are the median 
earnings of business, IT, and marketing students at Iowa community colleges who 
completed degrees or left without completing degrees in 2002? To address this 
question, only those individuals who were employed in all four quarters of 2003 
through 2007 were included. These results are for all those who worked all four 
quarters of each of the five years. 
 
Business Median Annual Earnings 
Table 4.19 displays the median earnings for female and male business 
completers and leavers per year based on their degree completion status. Figure 4.1 
illustrates the median earnings for male and female students. Males who leave 
business programs without completing awards have higher earnings after five years 
than do females. They also have a larger increase in earnings from the first year to 
the fifth year. Males who complete associate degrees in business also have higher  
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Table 4.19 
Annual median earnings of female and male students in business by completion 
status and year (adjusted to 2007 dollars, N=846). 
  2003 2004 2005 2006 2007 
2003 to 
2007 
Change 
No Award  Female 
(N=455) 
$21,969 $23,563 $24511 $25,850 $26,437 20.3% 
 Male 
(N=132) 
$27,856 $32,379 $34,703 $37,066 $37,745 35.5% 
Associate Female 
(N=150) 
$21,951 $23,931 $24,486 $25,535 $27,377 24.7% 
 Male 
(N=18) 
$24,608 $27,965 $31,801 $32,437 $33,050 34.3% 
Diploma Female 
(N=77) 
$19,194 $22,022 $23,177 $23,141 $24,763 29.0% 
 Male * * * * * * 
Total Female 
(N=695) 
$21,244 $23,395 $24,372 $25,510 $26,343 24.0% 
 Male 
(N=150) 
$27,654 $31,484 $34,588 $36,593 $37,476 35.5% 
* Ten or fewer individuals in the cell 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1. Median Annual Earnings for Male and Female Business Completers and 
Leavers 
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fifth year earnings and a larger increase in earnings. In fact, all male groups have 
higher earnings and greater increases in earnings than all female groups, regardless 
of completion status. 
Of the 10 programs with the highest number of completers and leavers (Table 
4.20 and Figure 4.2), the program with the highest wages in both 2003 and 2007 
was Information Systems Management with 2007 wages of $35,486. Interestingly, 
the Information Systems Management program also had a slight decrease in wages 
between 2005 and 2007. Business and Administration, which had the highest 
number of completers and leavers, also had high wages, with earnings of $31,702 in 
2007. The lowest 2007 wages were for those who enrolled in the Secretarial 
Specialist program ($22,568). The programs with the highest change in earnings 
were Bookkeeping, Office Supervision & Management, Medical Administrative 
Secretary Management, and General Office Clerk Specialist, all with increases of 
25% or more. The smallest change in earnings was for Accounting Technician 
Specialists, who actually had an increase in 2005, followed by a decline in 2007, 
though still with the highest wages in the business cluster. The 2007 wages for 
programs in the business cluster were fairly modest by comparison to the highest 
earning programs in the IT cluster. 
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Table 4.20 
Wages for all business completers and leavers for 2003, 2005, and 2007 by program 
major (adjusted to 2007 dollars, N=846). 
 N 2003 2005 2007 
Change 
from 
2003 to 
2007 
Business Administration & Management 266 $25,906 $28,660 $31,702 22.4%
Accounting Management 168 $24,742 $26,822 $29,127 17.7%
Administrative Assisting 85 $18,302 $22,318 $22,568 23.3%
Executive Secretary Management 77 $20,417 $22,720 $24,358 19.3%
Medical Administrative Secretary Mngt. 45 $19,194 $23,982 $24,038 25.2%
Information Systems Management 37 $30,525 $36,566 $35,486 16.3%
Accounting Technician Specialist 34 $21,831 $28,321 $23,257 6.5%
General Office Clerk Specialist 31 $20,402 $24,511 $25,502 25.0%
Office Supervision & Management 18 $20,810 $23,016 $26,536 27.5%
Bookkeeping 17 $19,434 $24,800 $25,337 30.4%
Total 846 $22,101 $25,386 $27,721 25.4%
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.2. Median Annual Earnings for Business Completers and Leavers by 
Program Major. 
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Information Technology Median Annual Earnings 
 Table 4.21 and Figure 4.3 display the median annual earnings of IT female 
and male completers and leavers for 2003 through 2007 adjusted to 2007 dollars. 
These results are for all those who worked all four quarters of each of the five years. 
Males earned more than females in 2007, regardless of degree completion status, 
though they also started with higher wages in 2003. Males who do not complete 
credentials have larger increase in earnings than females who do not complete 
credentials, but females who complete associate degrees or diplomas in IT have 
higher increases in wages than males who complete the same type of awards. 
 
Table 4.21 
Annual median earnings of female and male students in IT by completion status and 
year (adjusted to 2007 dollars, N=785). 
  2003 2004 2005 2006 2007 
2003 to 
2007 
Change 
No Award Female 
(N=231) 
$28,045 $29,867 $31,061 $32,961 $33,093 18.0% 
  Male 
(N=332) 
$30,054 $34,693 $36,366 $38,140 $39,888 32.7% 
Associate Female 
(N=63) 
$23,076 $27,178 $29,707 $32,547 $35,103 52.1% 
 Male 
(N=118) 
$28,236 $32,996 $36,552 $38,182 $39,953 41.5% 
Diploma Female 
(N=14) 
$19,878 $24,500 $24,507 $26,454 $26,940 35.5% 
  Male 
(N=12) 
$25,634 $29,303 $30,391 $31,166 $30,736 19.9% 
Total Female 
(N=309) 
$26,809 $28,855 $30,721 $32,137 $32,929 22.8% 
  Male 
(N=466) 
$29,381 $33,867 $36,048 $37,974 $39,541 34.6% 
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Figure 4.3. Median Annual Earnings for IT Completers and Leavers. 
 
Of the 10 programs with the highest number of completers and leavers for the 
IT cluster (Table 4.22 and Figure 4.4), Computer Electronics Technology had the 
highest wages in both 2003 and 2007 ($44,793). Business Systems Networking 
Management and Business Information Systems Management also had high wages 
in 2007 ($41,166 and $40,023). The highest change in earnings from 2003 to 2007 
were for those who studied Computer Servicing Technology (63.2%), Data 
Programming Technician (42.8%) and Business Systems Networking Management 
(41.7%) had the highest change in earnings from 2003 to 2007. Interestingly, the 17 
individuals who participated in the Communication Electronics major had a negative 
change in earnings (-2.1%). However, their wages in 2003 were already higher than 
all those from all other programs with the exception of those in Computer Electronics 
Technology. 
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Table 4.22 
Wages for all IT completers and leavers for 2003, 2005, and 2007 by program major 
(adjusted to 2007 dollars, N=785). 
 N 2003 2005 2007 
2003 to 
2007 
Change 
Data Programming Technician 207 $26,730 $33,875  $38,161  42.8%
Micro Computer Operation Technician 141 $27,481 $30,425  $32,582  18.6%
Micro Computer Operation Technology 136 $27,404 $32,503  $34,428  25.6%
Computer Electronics Technology 65 $37,047 $43,550  $44,793  20.9%
Business Systems Networking Management 49 $29,060 $34,121  $41,166  41.7%
Business Information Systems Management 29 $31,896 $39,453  $40,023  25.5%
Computer Servicing Technology 27 $23,821 $37,185  $38,877  63.2%
Computer & Information Science, Other 22 $29,845 $36,716  $39,413  32.1%
Micro Computer Support 20 $31,426 $36,481  $36,596  16.5%
Communications Electronics 17 $34,975 $34,819  $34,235  -2.1%
Total 785 $28,067 $33,888  $36,822  31.2%
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.4. Median Annual Earnings for IT Completers and Leavers by Program 
Major. 
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Marketing Median Annual Earnings 
 Table 4.23 and Figure 4.5 displays the median annual earnings of marketing 
female and male completers and leavers for 2003 through 2007 adjusted to 2007 
dollars for all those who worked all four quarters of each of the five years. Males 
earned more than females in all years, regardless of degree completion status. 
Females, however, have a larger increase in earnings for both non-award recipients 
and associate degree completers. 
 Of the four programs in Table 4.24 and Figure 4.6, marketing management 
had the highest 2007 earnings ($34,533) and the second highest change in earnings 
(41.5%). Fashion Marketing had the highest change in earnings (45.5%), but the 
lowest 2007 earnings of the four programs ($27,906). 
 
Table 4.23 
Annual median earnings of female and male students in marketing by completion 
status and year(adjusted to 2007 dollars, N=167). 
  2003 2004 2005 2006 2007 
2003 to 
2007 
Change 
No Award Female 
(N=60) 
$19,601 $23,407 $25,102 $26,778 $27,221 38.0% 
  Male 
(N=58) 
$25,395 $28,563 $33,285 $34,594 $35,354 39.2% 
Associate Female 
(N=23) 
$21,977 $22,056 $27,272 $26,823 $28,211 28.4% 
 Male 
(N=18) 
$30,643 $32,883 $38,894 $42,065 $41,843 36.5% 
Total Female 
(N=90) 
$21,156 $23,407 $25,592 $26,844 $27,605 30.5% 
  Male 
(N=77) 
$26,236 $29,359 $34,044 $35,800 $36,067 37.5% 
*Diploma is excluded from this chart because of small numbers 
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Figure 4.5. Median Annual Earnings for Marketing Completers and Leavers. 
 
 
Table 4.24 
Wages for all marketing completers and leavers for 2003, 2005, and 2007 by 
program major (adjusted to 2007 dollars, N=167). 
 N 2003 2005 2007 
2003 to 
2007 
Change 
General Marketing 59  $24,554  $30,749   $32,272  31.4%
Marketing Management 47  $24,407  $32,525   $34,533  41.5%
Fashion Marketing Specialist 20  $19,178  $24,592   $27,906  45.5%
Marketing Management, Other 19  $25,557  $28,336   $30,783  20.4%
Total 167  $23,648  $29,193   $31,100  31.5%
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Figure 4.6. Median Annual Earnings for Marketing Completers and Leavers by 
Program Major. 
 
Summary of Median Annual Earnings Results 
 The descriptive analysis of median annual earnings indicates that men have 
consistently higher earnings than women in all three clusters. However, women who 
complete associate degrees or diplomas in the IT field are able to improve their 
earnings at a higher rate than men. Earnings in the business cluster are greatest for 
Information Systems Management, followed by Business Administration and 
Management. IT has the highest wages of the three clusters, and within IT earnings 
are highest for Computer Electronics Technology, followed by Business Systems 
Networking. In the marketing cluster, Marketing Management yields the highest 
earnings after five years, while Fashion Marketing yields the lowest earnings. 
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Analysis of Variance Testing of Differences between Group Means 
The third and fourth research questions are What are the differences in mean 
earnings in 2007 between groups of students based on gender, race/ethnicity, age, 
and degree completion for each of the three career clusters? and What are the 
differences in mean change in earning from 2003 to 2007 between groups of 
students based on gender, race/ethnicity, age, and degree completion for each of 
the three career clusters? To address these questions, Analysis of Variance 
(ANOVA) tables were created to analyze the differences in means between different 
types of students. 
 
Business ANOVA 
Table 4.25 shows the ANOVA results for the business cluster for log of 2007 
wages. There is a statistically significant difference between the mean earnings of 
male and female students in fiscal year 2007. There is also a statistically significant 
difference between the mean earnings of older and younger students. Ethnicity and 
degree type do not have statistically significant differences in mean earnings.  
For the analysis of the increase in wages between 2003 and 2007 for 
business (Table 4.26), there is a statistically significant difference in mean change in 
earnings between students who are 25 and over and those who are under 25.  
Gender, ethnicity, and degree type do not have statistically significant difference in 
mean change in earnings. 
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Table 4.25 
Four-way ANOVA of 2007 wages for business (with log transformation) (N=846) 
 SS Df MS F P 
Gender 13.370 1 13.370 63.063 .001* 
Ethnicity .055 1 .055 .258 .612 
Age 6.001 1 6.001 28.303 .001* 
Degree Type 1.194 3 .398 1.878 .132 
*Variable is statistically significant at the p <.01 level 
 
Table 4.26 
Four-way ANOVA of increase in wages from 2003 to 2007 for business (N=846) 
 SS Df MS F P 
Gender .252 1 .252 1.241 .266 
Ethnicity .001 1 .001 .005 .942 
Age 2.242 1 2.242 11.053 .001* 
Degree Type 1.079 3 .360 1.774 .151 
*Variable is statistically significant at the p <.01 level 
 
IT ANOVA 
 Table 4.27 provides the ANOVA results for IT completers and leavers for 
wages in 2007. There is a statistically significant difference in the mean wages 
values between males and females. There is also a statistically significant difference 
in mean earnings by age and by degree type. There is no statistically significant 
difference in earnings based on ethnicity. 
 For the increase in wages between 2003 and 2007 for the IT cluster (Table 
4.28), there is a statistically significant difference in change in earnings between 
individuals 25 and older and those under 25. No other variables have significantly 
different means. 
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Table 4.27 
Four-way ANOVA of 2007 wages for IT (with log transformation) (N=785) 
 SS Df MS F P 
Gender 6.424 1 6.424 28.542 .001* 
Ethnicity .003 1 .003 .012 .912 
Age 7.470 1 7.470 33.186 .001* 
Degree Type 3.282 3 1.094 4.860 .002* 
*Variable is statistically significant at the p <.01 level 
 
 
Table 4.28 
Four-way ANOVA of increase in wages from 2003 to 2007 for IT (N=785) 
 SS Df MS F P 
Gender .130 1 .130 .687 .407 
Ethnicity .024 1 .024 .125 .724 
Age 4.401 1 4.401 23.218 .001* 
Degree Type 1.456 3 .485 2.561 .054 
*Variable is statistically significant at the p <.01 level 
 
Marketing ANOVA 
For the four-way ANOVA of 2007 wages for participants in marketing 
programs (Table 4.29), degree type and gender have statistically significant 
differences in earnings at the p<.01 level. Ethnicity and age do not have statistically 
significant differences in mean earnings. Thus, marketing and IT students, unlike 
business students, have significantly different wages when completing awards. 
Interestingly male and female students had statistically significantly different means 
for all three career clusters. 
 For the increase in wages from 2003 to 2007 (Table 4.30), there is a 
statistically significant difference in the increase in wages for age. However, there 
are no significant differences between male and female students, White and Non-
White students, or different types of degree completers and non-completers. 
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Table 4.29 
Four-way ANOVA of 2007 wages for marketing (with log transformation) (N=167) 
 SS Df MS F P 
Gender 1.993 1 1.993 11.793 .001* 
Ethnicity .062 1 .062 .367 .546 
Age .651 1 .651 3.850 .052 
Degree Type 2.341 3 .780 4.618 .004* 
*Variable is statistically significant at the p <.01 level 
 
Table 4.30 
Four-way ANOVA of increase in wages from 2003 to 2007 for marketing (N=167) 
 SS Df MS F P 
Gender .179 1 .179 1.643 .202 
Ethnicity .062 1 .062 .566 .453 
Age .806 1 .806 7.395 .007* 
Degree Type .219 3 .073 .670 .572 
*Variable is statistically significant at the p <.01 level 
 
Summary of ANOVA results 
 For earnings in the fifth year, all three career clusters have significant 
differences in mean earnings by gender. For business and IT, there was a significant 
difference between older and younger students, but there was no statistically 
significant difference based on age for the marketing cluster. Degree type resulted in 
statistically significantly different earnings for IT and marketing but not for business. 
For change in earnings, there was a statistically significant difference between older 
and younger students for all three career clusters. None of the other variables result 
in statistically significant differences in change in earnings. 
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Regression Analyses 
The fourth and fifth research questions ask How do student characteristics 
such as gender, race/ethnicity, economic status, age, degree completion, community 
college size, and student’s intention for enrolling predict 2007 earnings for business, 
IT, and marketing program participants? and How do student characteristics such as 
gender, race/ethnicity, economic status, age, degree completion, community college 
size, and student’s intention for enrolling predict change in earnings from 2003 to 
2007 for business, IT, and marketing program participants? Following are the results 
of the regressions of Business, IT, and Marketing career clusters. 
 
Business Regressions 
The correlation matrix of business (Appendix A) indicates that wages in 2007 
is positively correlated with the size of the community college, the increase in wages 
from 2003 to 2007, being over 25, and the goal of advancing in the current job. 
Wages is negatively correlated with receiving a diploma, being female, receiving a 
Pell grant, and having the goal of entering the workforce. Increase in wages from 
2003 to 2007 is positively correlated with wages in 2007 and receiving a Pell grant. 
Increase in wages is negatively correlated with being over 25 and having the goal of 
advancing in the workforce. 
For the regression of 2007 wages for business leavers and completers in 
Table 4.31, the final regression model has an R2 value of .174, and an adjusted R2 
of .158. Thus, the model has a fairly moderate predictive power for 2007 wages. Age, 
gender, receipt of a Pell grant, and community college size all have statistically 
significant predictive value (at the p<.01 level) for 2007 wages. Whether an 
individual is White or Non-White did not have a significant impact on wages. 
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Whether an individual received an associate degree or diploma also did not impact 
wages for those who participated in business programs. 
Being female, with a beta value of -.205, is negatively associated with 2007 
wages. Receipt of a Pell grant is also negatively associated with 2007 wages (with a 
beta value of -.114). 
Being older than 25 is a significant and positive predictor (with a beta value 
of .166) of 2007 wages. Attending a larger community college is also a positive 
predictor of 2007 wages, with a beta value of .096. 
Of the five program that are included in the model, two of them significantly 
impact 2007 wages, specifically Administration Management and Administrative 
Assisting. Administration Management has a significantly positive impact on 2007 
earnings, while Administrative Assisting has a significantly negative influence on 
2007 earnings. 
 The block of variables that relate to the goal of the student add only a slight 
amount of predictive power to the model. Of the three goals included here, the goals 
of entering the workforce, with a beta value of -.094, and exploring courses, with a 
beta value of -.077 are both negatively associated with 2007 wages. The negative 
impact of these variables is not surprising since both of these variables suggest that 
the student is in school to start a career, rather than already working in a career. 
 The final block of the model, which factors degree completion into the model, 
also adds only a minimal increase in variance explained to the R2 value of the 
predictive model. Neither of these variables, completion of an associate degree or 
completion of a diploma, are statistically significant at the p<.05 level. 
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Table 4.31 
Business coefficients for regression of 2007 wages (with log transformation) (N=846) 
 Model 1 Model 2 Model 3 Model 4 
Block 1: Background Characteristics     
 Female  -.268***  -.215***  -.205***  -.205*** 
 Non-White   .022   .027  .023  .024 
 Age 25 or more   .184***   .189***  .167***  .166*** 
 Pell Recipient  -.114***  -.096**  -.089**  -.089** 
 Large CC   .100**   .104**  .098**  .096** 
     
Block 2: Majors     
 Business Admin.Mngt.   .106*  .101*  .093* 
 Accounting Mngt.   .012  .005  -.001 
 Administrative Assistant   -.094*  -.101*  -.100* 
 Executive Assistant   -.062  -.058  -.063 
 Medical Assistant   -.047  -.044  -.044 
     
Block 3: Student Goal     
 Enter Workforce     -.090**  -.094** 
 Explore Courses    -.076*  -.077* 
 Advance in Current Job    
  .015 
 
  .013 
     
Block 4: Degree Attainment     
 Associate Degree      .024 
 Diploma     -.021 
     
Model R2  .130  .160  .173  .174 
Adjusted R2  .125  .148  .159  .158 
 *p<.05   **p<.01   ***p<.001 
 
 
 Table 4.32 provides the results of the regression of increase in wages from 
2003 to 2007. For this analysis, only age and receipt of a Pell grant have a 
significant impact. Students who are 25 or older are less likely to have a large 
increase in their earnings, and Pell recipients are more likely to have a large 
increase in their earnings. This model has a rather low R2 value (.037 for the final 
model, or .019 for the adjusted R2), indicating that the model provides a weak 
prediction of increase in wages. 
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Table 4.32 
Business coefficients (Beta) for regression of increase in wages from 2003 to 2007 
(N=846) 
  Model 1 Model 2 Model 3 Model 4 
Block 1: Background Characteristics      
 Female -.050 -.050 -.049 -.046 
 Non-White -.001 -.003 -.004 -.007 
 Age 25 or more -.121***  -.125*** -.113**  -.113** 
 Pell .085* .084* .083* .087* 
 Large CC -.044 -.051 -.052 -.052 
     
Block 2: Majors     
 Business Admin. Mngt.  -.014 -.018 -.007 
 Accounting Mngt.  -.005 -.007 .002 
 Administrative Assistant  -.016 -.021 -.023 
 Executive Assistant  -.047 -.046 -.038 
 Medical Assistant  .047 .044  .043 
      
Block 3: Student Goal     
 Enter Workforce    -.012 -.001 
 Explore Courses   -.013 -.012 
 Advance in Current Job   -.043 -.039 
     
Block 4: Degree Attainment      
 Associate Degree    -.064 
 Diploma    .020 
       
Model R2 .026 .031 .033 .037 
Model Adjusted R2 .020 .019 .017 .019 
 *p<.05   **p<.01   ***p<.001 
 
 
IT Regressions 
The correlation matrix in Appendix B indicates that 2007 wages are positively 
correlated with increase from 2003 to 2007, age over 25, and having the goal of 
advancing in the workforce. Wages in 2007 is negatively correlated with receiving a 
diploma, being female, receiving a Pell grant, and having the goal of entering the 
workforce. Increase in wages from 2003 to 2007 is correlated positively with 
completion of an associate degree, wages in 2007, receiving a Pell grant, and 
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having the goal of entering the workforce. Increase in wages is negatively correlated 
with being female, being over 25, and having the goal of advancing in current job or 
career. 
For the regression of 2007 wages for IT completers and leavers in Table 4.33, 
the R2 value for the final model is .143, or .126 for the adjusted R2 (up from .098, 
or .091 adjusted, for the first model for IT wages), which, like the business 
regression, is of moderate predictive value. Also like business, ethnicity did not have 
a statistically significant impact on earnings, perhaps because of the small number 
of ethnic minorities in the samples for both IT and business. There are no significant 
differences between the four programs included in the regression in block two. 
For IT, as for business, being over 25 had a positive impact on wages in 2007. 
In addition, the size of the community college was a positive predictor of 2007 wages, 
but at the p<.05 level, rather than p<.01 level. Being female and receiving a Pell 
grant both had a negative impact on 2007 wages. Receiving an associate degree is 
a positive predictor of earnings in 2007. Surprisingly, however, receiving a diploma is 
a negative predictor of fifth year wages for IT participants. This should be interpreted 
cautiously since number of credits completed is not available for this study, and non-
completers may, in some cases, complete more credits than diploma completers. 
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Table 4.33 
IT coefficients (Beta) for regression of 2007 wages (with log transformation) (N=785) 
 Model 1 Model 2 Model 3 Model 4 
Block 1: Background 
Characteristics 
    
 Female  -.184***  -.173***  -.166***  -.161*** 
 Non-White  -.020  -.020  -.017  .002 
 Age 25 or more  .191***   .201***  .173***   .186*** 
 Pell  -.167***  -.173***  -.172***  -.187*** 
 Large CC   .067  .080*  .074   .084* 
     
Block 2: Majors     
 Data Programming   .087  .084  .093 
 Computer Support and 
   Operations 
  -.052  -.060  -.018 
 Computer Electronics   .057  .050  .064 
 Bus. Network Mgnt.   .057  .056  .065 
     
Block 3: Student Goal     
 Enter Workforce     -.025  -.035 
 Explore Courses    -.030  -.032 
 Advance in Current Job    .066   .057 
     
Block 4: Degree Attainment     
 Associate Degree      .108** 
 Diploma     -.090* 
     
Model R2  .098  .117  .123  .143 
Model Adjusted R2  .091  .106  .108  .126 
 *p<.05   **p<.01   ***p<.001 
 
 
 For the increase in earnings from 2003 to 2007 (Table 4.34), the R2 of the 
final model is .080, or .062 for the adjusted R2, (up slightly from .051, or.045 
adjusted, for the first model in the table), explaining only a small amount of the 
variation of for increase in earnings. Being 25 or older has a negative effect on 
increase in wages for IT and receiving a Pell grant has a positive effect. In addition, 
the goal of seeking to advance in current job or career has a negative impact. This 
result is not surprising since those who are already working in a job in which they are 
earning a decent wage will have less of a change compared to those who were 
taking community college courses to enter a career or change jobs. 
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Data programming and Business Network Management had significant 
increases in earnings from 2003 to 2007. Those who were in a job and seeking to 
expand their skills had significantly smaller increase in earnings than did other IT 
participants. Finally, receiving an associate degree has a positive impact on the 
increase in earnings at the p<.05 level of significance. 
 
Table 4.34 
IT coefficients (Beta) for regression of increase in wages from 2003 to 2007 (N=785) 
 Model 1 Model 2 Model 3 Model 4 
Block 1: Background 
Characteristics 
    
 Female  -.047  -.041  -.049  -.048 
 Non-White  .006  .006  .007  .017 
 Age 25 or more  -.190***  -.185***  -.152***   -.143*** 
 Pell  .081*  .077*  .078*  .064 
 Large CC  -.040  -.019  .011   -.022 
     
Block 2: Majors     
 Data Programming   .071  .080  .100* 
 Computer Support and 
   Operations 
  -.011  .001  .032 
 Computer Electronics   .022  .034  .052 
 Bus. Network Mgnt.   .064  .077  .092* 
     
Block 3: Student Goal     
 Enter Workforce     -.039  -.052 
 Explore Courses    -.014  -.013 
 Advance in Current Job     -.132**   -.141** 
     
Block 4: Degree Attainment     
 Associate Degree      .099* 
 Diploma     -.013 
     
Model R2  .051  .059 .072  .080 
Model Adjusted R2  .045  .047  .056  .062 
 *p<.05   **p<.01   ***p<.001 
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Marketing Regressions 
The correlation matrix in Appendix C indicates that for participants in the 
marketing career cluster, 2007 wages are positively correlated with increase from 
2003 to 2007 and age over 25, and negatively correlated with receiving a certificate 
and being female. Increase in wages from 2003 to 2007 is positively correlated with 
wages in 2007, and negatively correlated with being over 25. 
For the regression of 2007 wages for marketing completers and leavers in 
Table 4.35, the R2 value for the final model is .193, or .111 adjusted, up from .113, 
or .085 adjusted, for the first model. Thus, like business and IT, these variables 
explain a fairly limited amount of the variance in earnings for marketing participants. 
In the case of marketing, the only predictors with strong statistically significant 
prediction of 2007 wages are gender and associate degree completion. Females 
make significantly less than males five years after leaving the community college.  
Completing an associate degree also has a positive impact on 2007 earnings. 
This is consistent with the statistically significant difference in mean earnings that 
was discovered earlier in the ANOVA results for this cluster. 
Ethnicity, age, receipt of a Pell grant, size of the community college, and 
student goals all had no significant impact on earnings. The direction of the effect of 
these predictors, while not significant, is similar to the effects on business and IT. 
For example, receipt of a Pell grant is has a negative coefficient, age has a positive 
coefficient, and community college size has a positive coefficient. This leads to the 
possibility that these variables might have stronger predictive power if the sample 
size for this analysis were larger.  
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Table 4.35 
Marketing coefficients (Beta) for regression of 2007 wages (with log transformation) 
(N=167) 
 Model 1 Model 2 Model 3 Model 4 
Block 1: Background 
Characteristics 
    
 Female  -.271***  -.236***  -.228**  -.243*** 
 Non-White  .021  .028  .020  .035 
 Age 25 or more  .139   .133  .124   .136 
 Pell  -.118  -.124  -.122  -.123 
 Large CC   .070  .078  .083   .073 
     
Block 2: Major     
 General Marketing   .180  .175  .140 
 Marketing Mngmt.   .231  .218  .214 
 Marketing Mngmt.,  
  Other 
  .037  .046  .039 
 Fashion Marketing   .006  -.014  -.021 
     
Block 3: Student Goal     
 Enter Workforce     .085  .067 
 Explore Courses    .036  .030 
 Advance in Current Job    .121   .117 
     
Block 4: Degree Attainment     
 Associate Degree      .169* 
 Diploma     .065 
     
Model R2  .113  .152 .165  .193 
Model Adjusted R2  .085  .096  .092  .111 
 *p<.05   **p<.01   ***p<.001 
 
Age is the only variable that has a statistically significant impact on increase 
in earnings from 2003 to 2007 (Table 4.36). As with business and IT, age is a 
negative predictor of the increase in earnings. The R2 value for the final model of this 
regression is .136, up from .076 for the first model of the regression. However, it is 
noteworthy that there is no change in the adjusted R2 between the first and fourth 
model, both having an adjusted R2 of .047, resulting in only a small amount of 
variation being explained by this model, just as was found for business and IT.  
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Table 4.36 
Marketing coefficients (Beta) for regression of increase in wages from 2003 to 2007 
(N=167) 
 Model 1 Model 2 Model 3 Model 4 
Block 1: Background 
Characteristics 
    
 Female  -.108  -.124  -.124  -.130 
 Non-White  -.050  -.042  -.057  -.051 
 Age 25 or more  -.219**  -.229**  -.235**   -.237** 
 Pell  .122  .131  .133  .136 
 Large CC  -.022  -.006  -.021   -.023 
     
Block 2: Major     
 General Marketing   -.132  -.121  -.129 
 Marketing Mngmt.   -.129  -.086  -.090 
 Marketing Mngmt.,  
  Other 
  -.234  -.239  -.242 
 Fashion Marketing   -.017  .006  -.004 
     
Block 3: Student Goal     
 Enter Workforce     -.149  -.153 
 Explore Courses    .029  .028 
 Advance in Current Job     -.061   -.063 
     
Block 4: Degree Attainment     
 Associate Degree      .041 
 Diploma     .063 
     
Model R2  .076  .112  .131  .136 
Model Adjusted R2  .047  .053  .055  .047 
 *p<.05   **p<.01   ***p<.001 
 
 
Summary of Regression Analyses 
In response to research questions four and five, which ask about how student 
characteristics predict earnings after five years and change in earnings, none of the 
regression models for either earnings in 2007 or change in earnings from 2003 to 
2007 have very high R2 values. This means that there are other variables that are 
needed in the models in order to gain a more complete picture of earnings in the 
clusters. However, what we do know is that being female has a negative impact on 
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the earnings in the fifth year, age has a strong positive effect on fifth year earnings 
and a negative effect on change in earnings, and receipt of a Pell grant has a 
negative effect on fifth year earnings and a positive effect on the change in earnings 
(though not significantly so for the marketing cluster or the fourth model of the IT 
regressions). Attending a large community college has a positive impact on fifth year 
earnings for business and IT, and a positive, but not significant impact on fifth year 
earnings for marketing.  
Looking within clusters, Business Administration and Management had the 
strongest positive return in earnings for the business cluster, while Administrative 
Assisting programs had significantly lower earnings than the other programs in 
business. For IT and marketing, there were no significant differences in fifth year 
earnings between the programs in the models, though Data Programming and 
Business Network Management had significantly positive changes in earnings. 
 Of the student goals, the goal of entering the workforce is a negative predictor 
of earnings for business. The goal of exploring courses to decide on a major is also 
a negative predictor of earnings in business. The goal of advancing in current job is 
a negative predictor of increase in wages for the IT cluster. These predictors are not 
surprising since those with the goal of entering the workforce are by definition at an 
early stage in their career, and therefore likely to earn less than those who are more 
advanced in their careers, while the opposite is true for those who are advancing in 
their current job—they are already making a steady income and therefore have 
smaller increases in their wages. One possible explanation for the lower wages of 
those who are exploring courses to choose a major is that they are less committed 
to a major than others, which leads to less engagement and ultimately lower 
earnings. 
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 Finally, when looking at earnings by degree attainment, there are significantly 
higher earnings and larger increases in earnings for associate degree completers in 
IT, significantly higher earnings for associate degree completers in marketing, but no 
significant difference in earnings for associate degree completers in business. Thus 
it seems that business is a field in which degree attainment at the two-year level is 
not rewarded in the labor market. It may be that subtleties exist between specific 
programs within this cluster since it consists of rather diverse types of programs. For 
example, it may be that the role that degree attainment plays in the Business 
Administration and Management major is quite different from the role of degree 
attainment for the Administrative Assisting major since these programs have very 
different outcomes.  
 The next chapter will summarize and discuss the findings of the study, 
provide implications for research, policy and practice, and provide concluding 
thoughts on the issues of workforce outcomes for community college student in 
business, IT, and marketing programs. 
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CHAPTER 5. CONCLUSIONS 
 
This chapter provides a summary of the major findings of this study, 
discusses the implications of these findings for a range of audiences, including 
community college administrators and decision makers, community college students 
or potential students, and legislators and policymakers, and provides implications for 
community college research, policy, and practice.  
 
Summary and Discussion of Findings 
 The first section of this chapter summarizes and discusses the findings of the 
study divided according to the topics of degree completion, student  characteristics, 
and type of program of study. 
 
Degree Completion 
Perhaps the most glaring result of this study is how few students actually 
complete awards in these programs. For all three career clusters, and for all types of 
students, degree completion rates are very low. The completion rates are lower for 
male students, non-White students, and, interestingly, for non-Pell recipients. 
Certain fields have higher completion rates. These include several in the IT cluster, 
such as Computer Servicing Technology, Communications Electronics, and 
Computer and Information Sciences. Completion rates may be higher for these 
programs because degree completion is linked to improved employment outcomes 
for these fields, resulting in an incentive for those participating in the programs to 
complete.  It should be noted that inferential statistics were not conducted using 
degree completion as an outcome variable. Therefore, causal links between the 
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independent variables and the rates of degree completion cannot be established in 
this study. This may be a path for future research to explore further. 
The full story of these low completion rates cannot be understood without 
further exploring several factors including whether the students see value in 
pursuing and investing in these degrees, whether the industries value and support 
students who complete these degrees, and whether the labor market actually 
rewards degree completion in terms of actual impact on earnings for these programs. 
First, in order to consider whether students do in fact value degree completion, it 
would be necessary to explore the student’s intention for enrolling and their views 
about the value of degree completion in their field. Unfortunately, the student intent 
variable in the current study does not make it possible to ascertain the degree goal 
of the student, rather it asks about the student’s career goals. The student intent 
variable is also limited in that it is a self reported variable and is collected at only one 
point in time, despite the fact that student’s goals can change across time. Therefore, 
a complete analysis of student goals and their impact on degree completion is 
beyond the scope of this study. In general, it is estimated that over half of all 
occupational students do not intend to complete any type of degree (Lohman & 
Dingerson, 2005). Occupational students enroll for a variety of purposes, including 
gaining skills and training for a career, and may not feel that completion of a degree 
is necessary for the field in which they intend to enter. But research has also shown 
that about 36% of those who enter a community college with the intention of getting 
a degree or certificate, actually receive a degree of any type from any institution 
within six years (Bailey, Jenkins, & Leinbach, 2005). 
Secondly, the low completion rates may be linked to the low economic returns 
of completion of these programs. Industries in which degree completion is not valued 
will likely hire students before they have completed their degree, or the students may 
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see the limited value of the degree in their field and choose to leave without 
completing. Conversely, industries that value the skills that come with higher levels 
of education will invest in their workers through paying for tuition, providing bonuses, 
and opportunities for advancement. These industry-driven aspects of degree 
completion are beyond the purview of community college administrators and must 
be acknowledged when studying the degree completion rates and postcollege 
earnings of community college CTE students. 
 In addition, while the difference between degree completers and non-
completers in the five years of wages that are included in this study are not great, 
degree completion may have other long-term effects that are overlooked in the 
current study. Completion of an associate degree, while limited in its impact on 
earnings in the first five years for these students, may result in more significant 
earnings in the future. It may be that associate degree completers will be less likely 
to be laid-off or more likely to be promoted when compared to another individual who 
did not complete this credential.  
For those who do complete degrees, the results are mixed as to the financial 
returns of degree completion. The results of this study reveal that completion of 
associate degrees has a significant impact on earnings for students in some, but not 
all, programs at community colleges. The regression analysis in this study found that 
associate degree completers in marketing and IT had significantly higher wages than 
those who did not complete an award. Associate degree completers in Information 
Technology also had larger increases in earnings over the five years than non-
completers. Diploma completers, however, did not have significantly higher wages 
than non-completers, nor did they have significantly greater increases in earnings 
than non-completers. In fact, diploma completers in IT actually had significantly 
lower wages than IT non-completers. 
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The results regarding the influence of degree completion on fifth year 
earnings should be interpreted with some caution since information about number of 
credits completed is unavailable for this study. It is unclear whether diploma 
completers would have similar earnings to others who leave with the same number 
of credits. Without this piece of information, it may be dangerous to draw 
conclusions about the influence of the diploma as a credential. Future research 
could attempt to account for the value of awards by including the number of credits 
completed by diploma completers, associate degree completers, and non-
completers, in order to see if non-completers with similar numbers of credits as 
completers also have similar wages. Bailey, Kienzl, and Marcotte (2004), for 
example, have done this at the national level and found that associate degree 
completers have fairly similar earnings outcomes to postsecondary students who 
leave with the same number of credits but do not complete associate degrees. While 
the results for diploma completers raise more questions than they answer, the 
positive impact of completing an associate degree in IT and marketing is clear, 
indicating that employers value and reward the expertise that comes with completing 
this credential in these fields. 
The low completion rates combined with the limited value of degree 
completion raise important policy questions for community college administrators. In 
planning where to invest energy and resources, questions arise as to whether 
administrators should invest more heavily in programs that lead to higher wages, 
discourage students from participating in programs that do not lead to higher wages, 
and discourage degree completion in programs for which it has little impact on 
earnings. These questions cannot be definitively answered based on the current 
study. However, community college leaders should consider the service they are 
providing to students and consider whether there are ways that programs could be 
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better linked with employment outcomes and that students could be encouraged to 
be better engaged in programs that lead to improved employment opportunities. 
Basing these decisions on accurate and timely data and making decisions based on 
the impact on student success (in addition to the impact on employers) are crucial to 
good decision-making. The community colleges also need to better collect and 
report on the non-degree related goal attainment of students so that they can tell the 
full story of their service to students.  
 
Student Characteristics 
 Of the student characteristics explored in this study, gender appeared to play 
the largest role in the disparity of wages. Females had significantly lower wages in 
all three career clusters and negative (though insignificant) coefficients for increase 
in wages for all three clusters. Ethnicity had no impact on any of the regression 
models. However, there were very small numbers of ethnic minorities in all three 
career clusters. Age and receipt of a Pell grant played the roles that were expected 
with older students having higher wages and lower change in wages and Pell 
recipients having consistently lower wages and higher change in wages. This is 
consistent with the finding of other studies (Laanan, Starobin, Compton, Eggleston, 
Duree, & Friedel, 2007; Sanchez, Laanan, & Wiseley, 1999). 
For student goals, entering the workforce and exploring courses have a 
negative influence on fifth year earnings for business, but not on the other two 
clusters, while the goal of advancing in current career has a negative influence on 
increase in earnings for IT, but not for the other two. These results reflect the 
correlation between these goals and age. Older students were more likely to indicate 
the goal of improving skills for current career, while younger students were more 
likely to indicate the goal of entering the workforce. Therefore, it should not be 
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surprising that the influence of these variables is similar to that of age. When these 
variables do not have significant influences (for example, in the case of fifth-year 
earnings for IT and marketing) it may be partially the result of the colinearity with the 
age variable, which is also a predictor in the model.  
 
Type of Program of Study 
One finding is that clusters are not always homogeneous groups of students 
in this study—the business cluster in particular was found to have major differences 
between those in the Business Administration and Management major and those in 
administrative or clerical majors. Therefore, while career clusters provide convenient 
ways of grouping students, the results for specific programs within these clusters 
must not be overlooked. 
 Information Systems and Processing, and Business Administration and 
Management are the two programs within the business cluster with the highest 
wages in the fifth year. These two fields have a fairly balanced ratio of male to 
female students (the former with 49% of the students being female, and the latter 
with 60% of the students being female). Most of the other programs in the business 
cluster are office clerical or administrative in nature and also largely female 
dominated with lower wages, all with fifth year earnings less than $30,000.  
 Administrative Assisting appeared in the regression analyses to be a negative 
predictor of fifth year earnings when compared with those who participate in other 
programs within the business cluster. Given the weak returns of this program, 
advisors should be particularly aware of this and should consider advising students 
against participating in programs such as Administrative Assisting and other similar 
office clerical jobs and instead encourage students to consider Business 
Administration and Management or programs in the IT cluster as alternatives that 
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leads to more valued skills and higher wages. Community college administrators 
should take a close look at these programs and consider whether they are meeting 
the needs of students in their current form. 
 For the IT cluster, the programs are all either balanced by gender or are male 
dominated. The program with the highest wages, with 2007 wages of $44,793, is the 
Computer Electronics Technology program—a male dominant program with only 
22% of the participants being female. All programs in this cluster have better 
earnings than many of the programs in the other two clusters, with all programs 
having median fifth year earnings above $32,000.  
 Finally, for the marketing cluster, Fashion Marketing is the one program that 
is most heavily female dominant, and also the program with the lowest fifth-year 
earnings of the marketing cluster. 
 When looking at the regression results for these programs, the business 
cluster reflects significant differences for the earnings between programs (Business 
Administration and Management having significantly higher wages, and 
Administrative Assisting having significantly lower wages), The IT cluster has larger 
increases in wages for Data Programming and Business Network Management in 
the final model, but no differences in 2007 wages for any of the programs in the 
regression. None of the marketing programs are significantly different in the 
regressions. 
Gender is a fairly consistent factor influencing postcollege earnings for all 
clusters. The impact of gender on earnings can perhaps be illustrated by the 
Fashion Marketing program. Fashion Marketing, which is a female dominated 
program, has low median earnings but does not have a significant difference in 
earnings when compared with other programs in the marketing cluster, while gender 
does. This indicates that the difference in earnings based on gender is in many 
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cases a greater factor in the earnings than the difference between types programs 
within each cluster.  
 The findings of these analyses are consistent with many of the findings of 
other studies. For example, other studies have found that earnings are typically 
higher for males than females for many programs, and that the associate degree 
provides valuable increase in earnings for females (Alfonso, Bailey, & Scott, 2005; 
Grubb, 2002a, 2002b, Laanan, Starobin, Compton, Eggleston, Duree, & Friedel, 
2007; Sanchez, Laanan, & Wiseley, 1999). However, other studies have found 
significant returns for completion of associate degrees in business (Grubb 2002a; 
Kerchoff & Bell, 1998), unlike the current study which found no statistically significant 
difference between associate degree completers and non-completers for business.  
Also contrary to other studies, this study did not find a difference based on ethnicity, 
perhaps because of the small number of Non-White students in the sample. 
 
Community College Size 
Finally, the variable community college size, which indicates whether the 
enrollment of the community college is greater or less than 7500, was a positive 
predictor of wages for both Business and IT. This could be the result of differences 
between the labor markets of rural and urban areas, since it may be that community 
colleges in urban areas are more likely to have larger enrollments. In addition, urban 
areas are likely to have more employment opportunities and a greater variety of 
types of employment for students to seek. This is important because accountability 
measures should account for variation between local labor markets, particularly 
differences between urban and rural labor markets (Dougherty & Hong, 2005). 
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Implications for Future Research 
This study leaves several unanswered questions about the underlying causes 
of some of the trends that are revealed in the study. Future research into the 
postcollege earnings of community college completers and leavers should attempt to 
expand this research on to longer periods of time beyond the five years that were 
included in this study. This would require further information about whether students 
have returned for further training or education during the time period of the study.  
The R2 values for the regression models in this study were rather low. In order 
to improve the predictive ability of the models for future research, it is necessary to 
include more variables in the models that were unavailable for the current study. 
These variables could include student academic performance factors such as 
grades, number of credits completed, types of courses completed, high school data 
such as whether the student completed a diploma or a GED, high school GPA, and 
high school rank. To better understand the gender-related findings of this study, it 
would be beneficial to have information on number of dependents or childcare 
related issues that students/ employees face. Also of interest for future research is 
the issue of related employment. The current study was unable to determine 
whether students are employed in occupations that are related to their education, 
and few studies have explored this in depth (Grubb & Lazerson, 2004). 
Survey data or interview data could add affective variables to the model such 
as employment satisfaction of students who leave programs and the satisfaction of 
students with the programs in which they have participated. This could provide 
useful information about program effectiveness and student perceptions of the 
programs, particularly when combined with other data sources. Such survey studies 
are quite common as internal studies for the purpose of program improvement, but 
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often are not conducted with the intention of being generalizable research or are not 
disseminated beyond the immediate context. 
 One of the findings of the current study, which also reflects the findings of 
past studies on postcollege earnings, is the influence of gender differences on 
earnings. To explore this difference further, it is important to know more information 
about the employment patterns and habits of male and female students. Survey data 
or qualitative data would be most meaningful in gaining deeper understanding into 
the cause of these differences. Are women more likely to perceive workplace 
discrimination? Are they more likely than men to work part-time? Are there 
differences in earnings for women with and without children and those who are 
single parents? All of these pieces need to be included in order to get as complete 
and accurate a view as possible of the influence of gender on earnings. Future 
qualitative studies could explore the perception of female and male student 
regarding differences in wages within their chosen field and the perception of gender 
bias, particularly for women who chose male dominated fields and men who chose 
female dominated fields. 
An additional area for future research is exploration of factors leading to the 
low completion rates of occupational students. In particular, qualitative studies that 
explore the underlying causes of the low completion rates and explore issues of 
student engagement and the relevance of occupational programs to the lives and 
careers of students. If students do not see the value of completing an award in their 
selected program, then they will be far less likely to persist through to award 
completion. It may also be interesting to see if students’ perceptions of the value of 
degree completion actually reflect the reality of the value of degree completion.  
This study demonstrates that it is important to look at each curriculum 
independently when studying the returns of education to the individual. In certain 
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types of programs, credentials are important, while in others it may be the skills and 
knowledge gained that lead to higher earnings. Some programs will have high 
earnings levels while others will have lower earnings levels. These differences are in 
the nature of the programs and should be accounted for. Given that the results of 
this type of research differ greatly between different types of programs, future 
research could focus on the outcomes for specific programs or groups of programs 
and include additional program specific or institutionally specific information to 
evaluate different pedagogical practices and initiatives that are intended to increase 
participation and engagement and improve relevance and preparation for the 
workforce. However, while this allows for more detailed exploration of the nuances of 
specific programs, investigating the returns of individual programs will result in 
decreased statistical power when compared with investigating more aggregated 
groups such as career clusters. 
 
Implications for Policy and Practice 
The findings of this study provide useful information for community college 
administrators, faculty, advisors and students, particularly in the state of Iowa. First, 
while career choice should not be solely a financial decision, advisors should be 
informed about the earnings potential of various types of programs to assist students 
in making informed decisions when choosing a career path.  
These findings can also be useful to assist administrators in making decisions 
to improve programs. Programs that do not provide a link to higher earnings can be 
realigned to provide a link to better career pathways. For example, the finding that 
those participating in the administrative assisting major have statistically significantly 
lower wages than those in all other majors within the business cluster should be a 
sign that this program is not serving the needs of students in its current form and 
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should be carefully examined to determine whether changes are needed for this 
program, if the associate degree option should be removed, leaving only diploma or 
certificate options, or if the program is even still appropriate for the needs of the 
twenty-first century workplace. Further research and assessment is needed into the 
effectiveness of administrative assisting programs in Iowa community colleges. 
Another important point to highlight as a result of this study is the importance 
of collecting good data at the community colleges. The Iowa Department of 
Education, which oversees collection of community college data, has made great 
improvements in data collection in the past few years since the data for the current 
study were collected. This will make it possible to conduct much more 
comprehensive research in the future. To further improve the quality of data 
available, the IDE may also want to consider collecting and reporting data on degree 
completion goals of students (intention to get an associate degree, diploma, 
certificate, or no degree), in addition to the “student intent” variable that was used in 
the current study. This would make it possible to get a better understanding of 
whether students are achieving their intended goal, or if they are leaving with no 
degree or opting for a lower degree than what they originally intended to work 
toward.  
Also, any linkages between existing statewide data would be beneficial. A 
data warehouse, such as has been used in Florida and Washington, would make it 
possible to better track students and conduct more sophisticated research. For 
example, sharing of Iowa high school data and community college data would make 
it possible to account for incoming academic preparation of students and allow 
Iowa’s community colleges to tell the full story of their academic service to 
underprepared students. Degree completion rates are closely tied to the incoming 
academic preparation of students and could be included in the reporting of degree 
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completion rates, particularly for accountability purposes (Adelman, 2005). 
Additionally, better information about the number of credits completed (rather than 
merely those attempted) and about the academic outcomes of students while 
enrolled in Iowa community colleges would be very valuable data for conducting 
studies of community college student outcomes. 
Community college administrators and policymakers should base decision-
making on the best possible data and appropriate analysis of that data. There may 
at times be a tendency for leaders to place their own institutions in the best possible 
light—this is a survival mechanism in the face of difficult budgetary times. However, 
this should not be done at the expense of asking hard questions about the 
community college’s role in providing educational opportunity to the underserved, 
facing the reality, and making improvements in the way they serve students as a 
result. 
One clear result of this study is that completion rates are low for all of these 
programs. There is no clear evidence from the data regarding how many of the 
students involved actually intended to receive degrees at the time of enrollment 
since the student intent information is not gathered in a way that clearly answers this 
question. However, this lack of degree completion reflects a larger problem. It may 
indicate lack of engagement on the part of the students, perhaps caused by lack of 
knowledge about the career options available to them at the time they chose their 
major. Educating students about their career options before they select a major will 
help students choose majors that excite them and that they may, therefore, be more 
likely to persist in (Person & Rosenbaum, 2006).  
The lack of degree completion may be caused by a variety of possible factors. 
It may be that certain programs lack the real world connection to better employment 
opportunities. In some cases students may be aware that these programs do not 
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provide the returns that the students desire, so they may only seek a few courses as 
needed. The low completion rates may also be the result of industry not valuing 
these types of credentialing. In some cases the students will leave the program as 
soon as they have developed enough skills to become employed. The results of this 
study suggest that higher paying jobs typically have higher rates of degree 
completion, as in the case of information technology related programs. In order for 
students to have the incentive to complete programs, there needs to be a clear link 
to real world jobs that value the credential. 
While the results of this study show limited effects of completing an associate 
degree for some programs, it cannot be concluded that completion of an associate 
degree does not have value. Since this study does not account for credits completed, 
it cannot be determined from this study whether earnings are different for associate 
degree completers and those who leave the community college with only a few 
credits completed. Since past research has demonstrated that associate degree 
completers in CTE fields have higher earnings than non-completers who complete 
fewer credits (Grubb 2002a; Grubb 2002b; Grubb & Lazerson, 2004; Sanchez, 
Laanan, & Wisely, 1999) it should not be concluded that degree completion is not a 
valuable goal for students. This is particularly true when considering the non-
monetary benefits of completing higher levels of education that are beyond the 
scope of the current study, such as potential improvements in job satisfaction, job 
security, and long-term opportunities for promotion, issues which have received less 
attention from research (Grubb & Lazerson, 2004).  
Despite the often minor differences in earnings between completers and 
leavers in the current study, the results of this study should not be interpreted as 
undermining efforts to improve degree completion rates. However, associate degree 
programs that clearly do not lead to better wages and job opportunities, such as 
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those in the administrative assisting and office clerical fields, should perhaps be 
changed to certificate or diploma programs so that students who wish to participate 
in these programs do not spend as much time working toward a degree that does 
not lead to higher earnings and instead leave with a lower credential which costs 
less time and money but has value in terms of certifying the skills that have been 
learned.  
 
Conclusions 
As the state of Iowa faces a possible worker shortage in the future, with more 
jobs requiring at least some postsecondary education, and with growth areas of the 
economy being in service, IT, marketing, management, and finance (Iowa Workforce 
Development, 2006), the value of specific programs within the business, IT, and 
marketing clusters are more important than ever. It is necessary that community 
colleges are aware of how their CTE programs are feeding into the economy and 
areas in which their programs are lacking in a connection to the workforce. 
Community college leaders must keep themselves informed of the changes in the 
economy and the growth areas of the economy in order to provide the training that is 
needed to meet the needs of both students and employers. It is also important that 
attempts be made to do this in the most equitable way to avoid certain groups being 
funneled into low-wage jobs that lack vertical pathways to success. 
There is little doubt that community college workforce programs provide 
human capital development and improvement in wages on the whole, when 
compared with those who complete only a high school degree. This has been clearly 
demonstrated in many studies (Bailey, Kienzl, & Marcotte 2004; Grubb, 2002a, 
2002b; Kerchoff & Bell, 1998). However, when considering individual programs, the 
results are more mixed, in some cases supporting the view that the community 
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college offers a sociological contradiction. The human capital development role of 
community colleges can be most clearly seen in the IT field. Several programs within 
this cluster lead to earnings near or above $40,000 in the fifth year of earnings, and 
three programs, including Data Programming, the most popular program in the IT 
field, provide increases in earnings of more than 40% over the five year period. In 
addition, completers of associate degrees in IT had statistically significantly higher 
earnings than those who left IT programs without completing awards. This indicates 
that these programs lead to development of human capital in the form of highly 
marketable skills and credentials that are recognized and rewarded through higher 
earnings. Participation in programs within the marketing cluster yielded statistically 
significantly higher earnings for associate degree completers and increases in 
earnings similar to those of IT participants but with much lower fifth-year earnings, 
indicating a human capital development role of the marketing career cluster that may 
be as strong as that of the IT field in terms of increase in earnings, though much less 
in terms of actual earnings. The business cluster yielded the lowest wages and the 
lowest increase in wages and no statistically significant value to completion of an 
associate degree. This suggests that these programs provide less human capital 
development in terms of marketable skills and credentials that are valued by 
employers. However, it should be noted that the Business Administration and 
Management program within this cluster had statistically significantly higher wages 
than other programs in this cluster. 
This analysis only considers one piece of the human capital framework—the 
increase in earnings as a result of participation in formal education. The complete 
human capital development role of community colleges in the state of Iowa is 
incomplete without looking at the impact of community college education over many 
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years, along with other potential added values of education such as better job 
satisfaction, job security, and civic engagement. 
 The second framework for this study is the sociological contradictions theory 
(Brint, 2003) which argues that community colleges are spread too thin by their 
commitment to multiple missions, resulting in contradictory effects and unintended 
consequences. The unintended consequence that emerges most clearly from the 
current study is students, especially women, being prepared for jobs for which the 
long-term economic returns are limited. Some of these programs, especially office 
clerical and administrative jobs within the business cluster, do not deliver the kinds 
of returns that students expect or hope for from the programs in which they 
participate. Research tells us that students from low-income backgrounds, ethnic 
minorities, and older students have a higher likelihood of participating in CTE 
programs (Bailey, Leinbach, Scott, Alfonso, Kienzl, & Kennedy, 2004). In addition, 
the majority of the students in the programs with the lowest returns in this study 
(office clerical and administrative programs) were women. Therefore, this is 
important to consider the impact that these programs have on students from these 
backgrounds.  
While access to education is not a problem at the community college, there 
may be exaggerated expectations on the part of students regarding the value of the 
education in which they are participating. The community college offers an implicit 
promise to the student that participation in these programs will provide a step up 
toward family-sustaining wages (L. I. Rendón, personal communication, September 
3, 2008). Students come to the community college believing this promise. 
Particularly students from disadvantaged backgrounds may lack the cultural capital 
to navigate the process of choosing a major that leads to economic improvement 
(Bourdieu, 1977; Valadez, 1993). They may also be more likely to buy into the naïve 
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human capital view (Grubb & Lazerson, 2004) that all education automatically leads 
to a better life, regardless of the major and degree goal they may choose. If the 
reality of future wages is not clearly articulated to the student from the outset, the 
promise of education may become a broken promise when the student leaves the 
program to discover that the family-sustaining wages that he or she had hoped for 
have not materialized. The student who comes to the community college seeking 
training for an entry-level administrative assisting job, for example, may think that 
preparing for such a job is a good goal that will lead to the wages they desire, only to 
find that the investment of their time and money has not yielded the result that they 
had hoped. First-generation college students, students from low income 
backgrounds, and underrepresented minorities may be less likely to have the 
cultural capital to know to explore the returns of these programs and compare the 
respective values of different career options without some assistance and 
encouragement from an advisor or faculty member. 
This is why it is important that community college leaders ensure that the 
faculty and advisors who are working directly with students are aware of these wage 
differentials and have conversations with students about their hopes and dreams for 
the future. Training for faculty and advisors is a crucial step in ensuring that the 
promise remains unbroken. These workers in the “trenches” need the training to 
recognize and support their students toward higher goals and expectations for their 
lives and their families. They also need to be aware of the subtle, negative forms of 
“advising” that can take place, often unintentionally, when students are discouraged 
from pursuing higher goals or are encouraged to settle for lower career goals (Lucas, 
1999; Lewis & Cheng, 2006). All faculty and staff need to be encouraged to see the 
higher goal of education which is to empower students to reach higher. If the 
community college leadership deliberately invests in and fosters a culture that values 
 
 
127
the contributions and dreams of students, this will eventually pervade the entire 
institution and become an integral part of the institutional culture.   
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Associate Diploma Certificate Large CC
Increase 
03-07 
FY wage 
2007 Female 
Age 25 
plus Non-white Pell 
Enter 
workforce 
goal 
Explore 
course 
goal 
Current 
job goal 
Associate   1                         
Diploma  -.158(**) 1                       
Certificate   -.062  -.04  1                     
Large CC  -.048  -.097(**) .112(**) 1 
                  
Increase 
03-07  -.062  .042  .042  -.063  1                 
FY wage 
2007  -.047  -.124(**) -.023  .109(**) .286(**) 1               
Female  .092(**) .147(**) .058  .020  -.047  -.307(**) 1             
Age 25 
plus  -.023  -.03  -.034  .022  -.124(**) .212(**) .107(**) 1           
Non-white  -.059  -.045  -.026  .077(*)  .005  .032  -.080(*)  .005  1         
Pell  .090(**) .099(**) -.016  -.114(**) .083(*)  -.191(**) .145(**) .045  .083(*)  1       
Enter 
workforce 
goal  .166(**) .048  .014  -.067  .029  -.185(**) .116(**) -.133(**) -.02  .131(**) 1     
Explore 
course 
goal  .008  -.028  .097(**) -.011  -.004  -.060  -.017  -.052  -.035  -.042  -.118(**) 1   
Current job 
goal  -.012  -.030  -.013  .025  -.087(*)  .091(**) .024  .321(**) -.009  .006  -.345(**) -.082(*)  1 
* Correlation is significant at the p<0.05 level (2-tailed). 
** Correlation is significant at the p<.01 level (2-tailed). 
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Associate Diploma Certificate Large CC
Increase 
03-07 
FY wage 
2007 Female 
Age 25 
plus Non-white Pell 
Enter 
workforce 
goal 
Explore 
course 
goal 
Current 
job goal 
Associate  1                         
Diploma -.103(**) 1                       
Certificate  -.044 -.015 1                     
Large CC -.062 -.003 .076(*) 
1                   
Increase 
03-07 .138(**) -.018 .002 -.022 1                 
FY wage 
2007 -.008 -.099(**) .010 .054 .137(**) 1               
Female -.057 .053 -.033 -.204(**) -.095(**) -.151(**) 1             
Age 25 
plus -.143(**) .067 .060 .029 -.200(**) .188(**) .218(**) 1           
Non-white -.093(*) .080(*) .053 .116(**) -.004 -.019 -.063 .065 1         
Pell .187(**) .019 -.003 -.074(*) .094(**) -.155(**) .033 -.022 .026 1       
Enter 
workforce 
goal .143(**) .003 .013 .124(**) .075(*) -.098(**) -.060 -.185(**) .056 .069 1     
Explore 
course 
goal -.008 -.021 -.009 .040 .009 -.045 0 -.086(*) .023 -.005 -.079(*) 1   
Current job 
goal -.051 .006 .038 .237(**) -.147(**) .125(**) -.048 .325(**) .026 -.051 -.356(**) -.058 1 
* Correlation is significant at the p<0.05 level (2-tailed). 
** Correlation is significant at the p<.01 level (2-tailed). 
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Associate Diploma Certificate
Large 
CC 
Increase 
03-07 
FY wage 
2007 Female 
Age 25 
plus 
Non-
white Pell 
Enter 
workforce 
goal 
Explore 
course 
goal 
Current 
job goal 
Associate  1             
Diploma -.1 1            
Certificate  -.077 -.024 1           
Large CC 
-.022 .102 -.129 1          
Increase 
03-07 .06 .036 -.097 -.057 1         
FY wage 
2007 .125 -.021 -.182(*) .013 .329(**) 1        
Female .025 .092 .125 .018 -.107 -.345(**) 1       
Age 25 
plus -.119 .121 .013 .088 -.221(**) .164(*) .026 1      
Non-white -.089 -.028 -.022 .092 -.075 .072 -.015 .074 1     
Pell .034 -.074 .07 -.105 .097 -.133 .051 .103 -.068 1    
Enter 
workforce 
goal .095 .017 -.059 .004 -.057 .019 -.038 -.096 -.098 .041 1   
Explore 
course 
goal .002 -.028 -.021 .091 .053 .068 -.169(*) .073 .231(**) .044 -.173(*) 1  
Current job 
goal -.064 .052 -.047 -.021 -.039 .063 .05 .119 .071 -.038 -.385(**) -.054 1 
* Correlation is significant at the p<0.05 level (2-tailed). 
** Correlation is significant at the p<.01 level (2-tailed). 
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APPENDIX D. FEDERAL CAREER CLUSTERS BY CIP PROGRAM FOR 
BUSINESS, IT, AND MARKETING CAREER CLUSTERS 
 
CIP CIP Description Federal Fed Cluster Description 
52020102 
BUSINESS ADMINISTRATION & 
MANAGEMENT 04 
Business, Management and 
Administration 
52020105 
BUSINESS ADMINISTRATION & MNGMT-
ADV STANDING 04 
Business, Management and 
Administration 
52020402 OFFICE SUPERVISION & MANAGEMENT 04 
Business, Management and 
Administration 
52030100 BOOKKEEPING 04 
Business, Management and 
Administration 
52030102 ACCOUNTING MANAGEMENT 04 
Business, Management and 
Administration 
52030201 ACCOUNTING TECHNICIAN SPECIALIST 04 
Business, Management and 
Administration 
52030202 
ACCTNG INFO SYSTEMS TECHNICIAN 
MANAGEMENT 04 
Business, Management and 
Administration 
52040101 ADMINISTRATIVE ASSISTANT SPECIALIST 04 
Business, Management and 
Administration 
52040102 
ADMINISTRATIVE SPECIALIST 
MANAGEMENT 04 
Business, Management and 
Administration 
52040105 
ADMINISTRATIVE ASSISTANT-ADV. 
STANDING 04 
Business, Management and 
Administration 
52040122 GENERAL SECRETARY MANAGEMENT 04 
Business, Management and 
Administration 
52040151 SECRETARIAL SPECIALIST 04 
Business, Management and 
Administration 
52040202 EXECUTIVE SECRETARY MANAGEMENT 04 
Business, Management and 
Administration 
52040301 LEGAL SECRETARY SPECIALIST 04 
Business, Management and 
Administration 
52040302 
LEGAL ADMINISTRATIVE SECRETARY 
MANAGEMENT 04 
Business, Management and 
Administration 
52040401 MEDICAL SECRETARY SPECIALIST 04 
Business, Management and 
Administration 
52040402 
MEDICAL ADMINISTRATIVE SECRETARY 
MANAGEMENT 04 
Business, Management and 
Administration 
52040412 
MEDICAL SECRETARY-TRANSCRIPTIONST 
MANAGEMENT 04 
Business, Management and 
Administration 
52040701 INFORMATION PROCESSING SPECIALIST 04 
Business, Management and 
Administration 
52040702 INFORMATION SYSTEMS MANAGEMENT 04 
Business, Management and 
Administration 
52040801 GENERAL OFFICE CLERK SPECIALIST 04 
Business, Management and 
Administration 
52109900 
HUMAN RESOURCES MANAGEMENT AND 
SERVICES 04 
Business, Management and 
Administration 
 
Source: Iowa Department of Education, Division of Community Colleges and Workforce Preparation 
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CIP CIP Description Federal Fed Cluster Description 
10010102 MEDIA TECHNOLOGY 11 Information Technology 
11010100 
COMPUTER & INFORMATION SCIENCES, 
GENERAL 11 Information Technology 
11010302 INFORMATION TECHNOLOGY 11 Information Technology 
11999900 
COMPUTER & INFORMATION SCIENCES, 
OTHER 11 Information Technology 
15040201 COMPUTER SERVICING 11 Information Technology 
15040202 COMPUTER SERVICING TECHNOLOGY 11 Information Technology 
47010301 COMMUNICATIONS ELECTRONICS 11 Information Technology 
47010302 
COMMUNICATIONS ELECTRONICS 
TECHNOLOGY 11 Information Technology 
47010402 COMPUTER ELECTRONICS TECHNOLOGY 11 Information Technology 
52120202 
DATA PROGRAMMING 
TECHNICIAN/TECHNOLOGIST 11 Information Technology 
52120212 DATA PROGRAMMING TECHNICIAN AS-400 11 Information Technology 
52120301 
BUSINESS DATA 
PROGRAMMINGTECHNICIAN 11 Information Technology 
52120402 
BUSINESS SYSTEMS NETWORKING 
MANAGEMENT 11 Information Technology 
52120500 
BUSINESS COMPUTER FACILITIES 
OPERATOR 11 Information Technology 
52120501 
MICRO COMPUTER OPERATION 
TECHNICIAN 11 Information Technology 
52120502 
MICRO COMPUTER 
OPERATION/TECHNOLOGY 11 Information Technology 
52120511 MICRO COMPUTER SUPPORT TECHNICIAN 11 Information Technology 
52120512 
MICRO COMPUTER SUPPORT SPECIALIST 
TECHNOLOGY 11 Information Technology 
52120522 
WEB DESIGN AND DEVELOPMENT 
TECHNOLOGY 11 Information Technology 
52120902 
BUSINESS INFORMATION SYSTEMS 
MANAGEMENT 11 Information Technology 
52129900 
BUSINESS INFORMATION & DATA 
PROCESSING SER 11 Information Technology 
08010102 FASHION MARKETING SPECIALIST 14 Marketing, Sales and Service 
08029900 
BUSINESS AND PERSONAL SERVICES 
MARKETING,OTHER 14 Marketing, Sales and Service 
08030101 ENTREPRENEURSHIP, GENERAL 14 Marketing, Sales and Service 
08070201 INDUSTRIAL MARKETING 14 Marketing, Sales and Service 
08070302 INTERNATIONAL MARKETING 14 Marketing, Sales and Service 
08070501 RETAIL MARKETING 14 Marketing, Sales and Service 
08070502 GENERAL MARKETING 14 Marketing, Sales and Service 
08070802 MARKETING MANAGEMENT 14 Marketing, Sales and Service 
08079900 MARKETING MANAGEMENT, OTHER 14 Marketing, Sales and Service 
08080301 BUILDING MATERIALS MARKETING 14 Marketing, Sales and Service 
08100102 INSURANCE MARKETING 14 Marketing, Sales and Service 
08110002 TRANSPORTATION & TRAVEL MARKETING 14 Marketing, Sales and Service 
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APPENDIX E. COPY OF AFFIDAVIT OF NONDISCLOSURE SIGNED BY 
RESEARCHER 
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APPENDIX F. COPY OF APPROVED INSTITUTIONAL REVIEW BOARD 
APPLICATION 
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